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1/ 



s RN A^^BK-r^®teS:^1-'5> - d s Rl<i A^m^^^-t^ 9 y^^^ 

Mo 

d''s 'RNA:9-<#M14*^-t'^i5' Dice r <^mi ^ > =S^*'^* ^ ^ 
# i- ^ If 1 fB^<^ ^ Ko 

D^i c e rOMK^-^^^^ RNa s e I I I a. b*?>tM::d s RN A^^ Kp« > 
55: S ^ #m -r * 2 IB^O > ® o 

#S^g$<7)d s RNA>&^ 1^1 5-3 ommM<Dd s RN At?*S ^ t ^#mi:-r^lf 
1 ~ 3 (D\^^irM^ 1 ]Kmfi«<^:5' y^-^^Mo 

dTRNAWiStt^^i'-S'^ ^^"^"^K^^- IS^J^<7)ie^J#-^4|BmOT5 / mss^Jt'is 
ii^il ~6<^v^-rtL:0-l^t-K^<=^d s RNA^I^fS1±=lr*-r^^>^-«i5'®<^^3t:^^ 

s RNA55-li?«14^*1-^^>^'«^K<^^'t:;^"So 

fi5il~60V>-ftL;&-l«lC|Bm<^d s RNA^Mte=£:*-t-Si5'^-'^-^°i5'®*-^*1"* 

5i^m^'^iS^^^i"'5>^>>'^*^K<^^^1^'^d s RNAtCd s RNA^mi4**-f -5)^ 
>/■?^@'£•f^ffl$•*^ #^<0«$Od s RNAi&WL-r^^ti:mWit-r^ d s RNA<^) 

^SSSittWi--^, ^ d s RN A^fStt«:*-rs tJ^ ;/^'?i^®7&*Sl'^^ 

mi:1--?>W:^:^9X{± 1 0 lz|B«<^:^feo 

RNAS4M14=Sr^-r'5>^>^"^*^®'J'*=^-''^ a y ynx^ Ci h =£r#m 

3!!^].* ->3ytJ' »l^te«*SvMiiH-^14«*5l^-C*SC:i:^#mi: 
lif*^i 4] . ^ ^ 

m^m 5] 

miE# 2004-3085750 



#0 2003-293553 ^-^I 2/E 

m^(0^^(Dds RNA7&^ 1 5-3 0^mi<Od s RNA-C'*^it*#mfc-r'&W 

d's RNA^m^^^ir^b 9 y^^'^m.iiK It^^P, 1 ~ 6 (r>\^^^ix'h- ^ ^ 

d s RN A^3'jSvS1±=£r:t-r ^'^^^^ i c e r v>{i-g-0^tge«Jll^!fe 

Ift*:^ 1 8 ] 

R N A>g-fiKRED =Sr^f ^^t^r^mt-f^RNA <^'^^:^^o 
lit*:® 1 9 1 

^m^-^fg'tt '^:t-r*;5'^^^^•^'KtRNA -^^Mtt =Sr ^i" ^ rJ' > ^ K <^@!ll'^ iJ' > iJ' 
IW*^ 2 01 

2 2 1 

->3^7^ :/n7"^ -^f-^ > T^'f -^rfijfecon-;!' F ^ -J ^ 

J^^;;^ 2 3] 

RNA'^fife^Stt=S:>r-t-^^>^-^°^«'J'^ DNA»'ttRNA>3^'; ^ 7 -Hf T?*^ ^ t ^Sr# 
iifci:-r^lt^:^l 8 ~2 2 OV^"ftL;6^iat-iB«<^:fr^*o 
[if 2 4 ] 

lit*:* 2 5] 

tt«:*-r* ^ V^-^i!^ Kfc d s RN A5-<»ffitt«r:t-rs iS' >/^•^®*-^*•tS - t 4r#mt 
2 6 1 

if*:^l 8-2 3 0V^-ftL55>l]^HiB«<^:&-&t^Mv>^/c4«><^)afiK!^-??*oT. ^m^-^ 
2 7 1 

|f*:®l 8-2 3 Ov>-rtL>6> i:*li|Bm<^:^fet-ffl^^'2>^-*^><^^^->' h'e*^"^^ ^^^^ 
iS14^5g-t^ iJ' i: RN A>&^Stt'Sr*1-S iJ' v^N-iJ'S^r-^^-t^ h =gr#mi:-r 
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^-v: 1/ 



tt^^^-t-^ ^ >'/N-^'®i; RNA-g-^iS-a^^-r^ iJ' >/ii}^K=grm^^^-<ir/^RN AO» 

ftS°^|-i-d s RNA^^flJffii-^afS^X^fi^^^^^^^-^^^^o 

-^Jx-tf. RNA^-^ (RNA i : RNA interference) ^±^ ds RNA 

izxox^ (Dw^n^mm m r n a in^^m $ tt. ^(om^^i^^^mmm ^fi^mm-^ 

ab^So dsRNAlcj:oTit^^-^?->f V>^>:/iJ'*7&-'T'§;i>^:i:^-^:b7&-oyi«l4> ^^l:: 
i5lt*T>'^-b>:^=^fflV^:^cW^:*>^-eabo/io 1995 ^> Guoi:Kemphues 
tip a r- 1 tn^{m;5.ilfS^^^T>f-fe>';^RNAr«$?tU-r**J^=^^T=5:o/Co T>^ 
•b^'XRNA^jrax.^l.i:. W.il'^ p a r- 10|&m=S:«lftUL^c^. M^^^tiHtK. ^> 
hn-;vt LTfflv^^-b>>^RNA^>|WItllCp a r - 1 p a r-l^M 

:i(7)^jf tis 1 9 9 S^KF i r e ib J: o TfS ^ HJ;6-$ tt/io T ^--^-fe RN A 
-b^T-RNA^^. -e-ix-rtLRNA*°';>^— fe*«rfflv^X^^i-*2:i> t>-f 
lC»#<^RNA**t?§TLt do -eonV^r^^-^/aV ioT-ei^Sd s RNA7i>^it 
^^^j.^ V > >- > T>^-b>';^RNA*3ia^-ty;^R N A{ijtfe^=-0^ 
m*«)Mt?§'fev>-t> tf^T:-f-t>';^RNAi:-b:^XRNA=S:T--;V$-^i:fcd s R 

2) 

±|2RNAWt-:fev>-C{±. Dicer t W^fftL^S^m^i^' d s RN A:*^^/h^T-ORN 
A (s i RNA : s h o r t interfering RNA) ^^fiSi^-^^o 
\£ #^#ilPlScM 3 ) 

^^(Dmm<Oi^miZXy)&\:.tis iRl^Ait. Rl SC {R-^A induced si 

lenci""ng complex) tmffi^^^^^-^^^^^^^^^^^^^^^^^ 
NA^M^Iib. »m-r^t^x.hfiX\^^^o L:d-V^J:^'h. RN A^^l^M^-t"^ t 

±faRNAV^^»i:<^Td:^c»:>lClJ. dsRNA^<bmcs i RNA»^J: <^ 
^^^t^^^-ti^mm-C'^^o ±IBD i c e r i: LTiiti hfiJ^D i c e r (|?!lx.t?. ^# 
i^:S:m5) ^^^J^^tl-. i cer (^Atf. ^#^:S:i^6) -^V 

L;6-L'&*^?>. ±|Bc7)J:d^V3Vt*:^> >D i c e r t'ov^Tli. :$:5^<^^«^fi*J^ 

c e r (?)^-* < t ^> t'O -f V^^^^ttLlf. d s RNAt'^ffl^iirT^it* d s RN 
A (si RNA) *^fiS£$-fr&«tt=£r15^it-r*-i:'&^-C'^*:*N $ <b l'-eo«fe^X^Kl 

d sRNA^Wi <^^$^i:;&:;^fetcov^-r^>#frc;t^:&:^&M'btLTv^ 

V ^ (7> ^^^tfetr ab o o 
[0 0 0 5] 
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[0 0 0 61 „ . 

l##lt«ll Gu 0 S. Cell 199 5^ vol.8Kp6 

11-620 

mil^W1cm2] Fire A. 'ftfeSiS Nature 199 8^ vol.39 
.P806-811 

[##fl=:S:i^3l B e r n s t e i n E. Nature 200 1# v 

ol. 409^ P363-366 

[##t1=:fciS^4l Tab a r a H. -ffeS^S Cell 2 0 0 2^ vol.10 

9^ p861-871 

[##^^^51 Z h a n g H. #4^ The EMBO Journal 2 
002^ vol. 21, No. 21, P5875-5885 
I##l^=:fcm6l My e r s J.W. 'ffeSife Nature biotechno 
logy 2003^ vol.21,p324-328 

{$mff'XU7l D 0 n z e O. '^1^ Nucleic Acids Rese 
arch 2002# vol.30, No. 10, e46 

I 0 0 0 7 1 

2^^HJ«om®(±, #5g<^«$(7)d s RNA^^^$-t^^?Sft^^^^- dsRNA^fll 
^^i:^-r^^>^^^K<7)^m. RNAT?$^l^flJffl^tg^#^<^ft^<^d s RNA=S:^ 
^ J: < ^fiSS $ -It * R N A^fiKOlSjt:^^ S * o 

IIS® «r^#^-r ^ ^¥^1 
I 0 0 0 81 

:^mm^hli. ±mmm^m^ir^fziO. ii^^ttL/i^^. Dice r<Dmm\'^-[ 
y^mmV. 5il<^d s RNAir'f^fflLr#^Oft$<^d s RNA^:^fiS(:$■*^^Stt*W 

•r*. d s RNA55-i?Mi4^^i-^i5'>^'«^s^^aii-^-o i^m^^tstt^^i-^ 

-^Jx(fRNA^'g-m^*i-^^>^-^°^K<^*^T^'^d s RNAt::d s RN 
A^mmii'tW'ofz^^^^^^V.ii'^m^'^^^ti'X >9. #^0«$<^d s RNA=^:W 

x<mux-^^^t. ^hi,zmmmmm^m^^^-r^^>^^^m-6^d s RNA^jt^^ft 

[0 0 0 91 ^ ^ _ 

■r55;t>*>. /f:^0^<7)^l d s RN A^^^m^r^-fS >'>''«i5^«-C*>oT. 

d s RN AKi^mLXS^^<D^^(D d s RN ASr^^i-^tSti=Sr*-t-* i i: =S:#li^^i'* 

:$:|&B^(0^1 (7)|§§§tC:fev>T. d s RN A:9-j^m^^'t'2> ^ Dicer 
OMK^-f >=^^-r'2>^i:W^U<. f^x.^^^ RNa s e I I I a^ b^^t^t'd s 
RNA^'^K^^'f >5&^^'Sr;S^>O7&«0tLv^o ^^c. 1 ^'^^'^ 

#^60S$<^d s RNAtS^^ 15-3 Om**|-Od s RNA=I:^^^ 
^^b^tTb^-^^^o ti-z:^mM(Dmi<DmM<D^y^'^i!^ntL'Cli^ d s RNA^j#?§tt 

^^^^^yj^^ s*wiJ^<^ss^y#-^4 lam^oT ^ ^ mie^a^^ v^ti^^j^ioie^j^-f- 
iB;?im<7)BB^ij#^4iai&<7)T5ymiB^ji^^^^-^^ ~^j:^^i^immm(^T ^ ym^m 

fz. :$:^H^<^^l<Ol&B^<^d s RNA^«14*^-r^^^^^^°^««i> K'Sr 

tiliE# 2004-3085750 



S^m 2003-293553 ^->>' I 3/ 

10 0 1 Ol 

:$:f&?g<?5^2 0|&?g(^):i^i*l::J: #5EOS^Od s RNA:*^ ^15-3 0^&M<D 
d sRNA*^fiKt-^-i:v&*-e§^o $?>t;> 2|s:|&B^<^^2O^0^tci3V^-C. d s RNA 
^j^^^^^-r^^y^^^Mii. :i^mmmi(7)^^<D^y^-^i^nx^'oXi>M.^>L. 5e 
^MD i c e r ^^\^^iit<7)m%^Wi^'^X^oX ^^>o 

^•tS^>^^•^^'®*llv^•CRNA'a•^RJ^:<*^T^-i:4r#m^:-r'5.RNA(^^^:^&^cM 

•r&^y>^-^^nitM^^y''^^nx$,^x^!k^^o ti-z. mmmm^'^^^'^^'t^^y 

yf:Jrg{i, 3-;vF ->3:^^' ynx-f >T'$>or 'J) J: <> '?-<^a*t±TO14^*>^v^ 

fi^<??3-;l'K -yayi!^ ■:fU7-^yBi)m^^i^^o ^hK. RNA^Wu^^^^ir 
^ ^ y/-?:^ ® t± D N A>e^^ti R N A U ^ ^ - o T J: V>o 

:^^^<^44<D^B^{i, :^mM<7)m2<Dmm<Di^m^m^^^-^zib<Dm!^<^x^':>x. m 

[0 0 131 

[0 0 141 _ 

mm^m^'t^i-^^ y^'i^MtRHA^^m^^^-r^ 9 y^^^%.^^^-t^ ^1 1 «r# 
[l&§go^*l 

10 0 161 

^jc^HJicJ: t). #^^«$Od s RNA'^H^T-i^ d s RY\ A^m'^'^^^^'t ^ ^ ^ 
^^^m.iim'Sk'^Mo $iblC2|s:^ggicj: RN A^^^t^f'Jffi-e^ d s 

RNA=S:»J: < ^^^-lir* ^ ^:>&*-e§ -So 

[l&W Hife-r * ii) <^Sa<^ 5^^1 
(0 0 1 7l 

2^^*ffl*l3i3V^-CD i c e r tti. RNA i <^lO»3^P^"eftm<^ d s RNAtr s i RN 
A\Z-:ru^y^yy^X%^mi^^-t'^9yf-^^^<0^>^^^^o 5c^MOD i c e r i: 

miE# 2004-3085750 
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-■t'K^-f M*^*PAZ K^^>> RNa s e I I I a25.tJ^b K^-^ ^ I' 

3|^0«*MV^-C. Dice T(DmmV^-(yt\i. ftiftd s RNAlcMtT^^O 
[0 0 1 91 

±IBMKp«-f ViiLTti, #^cPl^{4$n^v^7&^°^Jx.{^^ RNa s e I I I a. b F 
j^y(yMX>lZd s RNA^^K^ -i y^^h^j: ^ i> (Di)m7j<-^K^ o ^^RN a s e I I I 
a, b Kp«-f Z h a n g H. 'ffe4i& The EMBO Journal 20 

02# vol. 21. No. 21, P5875-588 5 I'lB^O i: ^ IC, 2^MRN 

^$->i:Sffi'ttt-M^-t^^^=S:='- Ki"^W'e*>^'^^^^"o '^'blc. d s RNA^-^ 
K ^ >f > (4 , 2 R N A KS^mm K^^-f * Stt^S: n - Ki" ^ SP&X'* o T ^ S.v^ o 

CO 0 2 01 ^ 
:$:§^«fl*lwi3V^Td s RNAi:tt> RN AT^<^*r^i: ^J^mRN A t^mRN Alcffl 
?tfi<J'fem»lB^J R N A O 2 L7t R N A CO ^ i: ^ s ^ o 

2^5g^»tri3V^Td s RNA<^):9'filKf&l::i*^^%<^iSJffl^^ l-"^'*- ^^--1^ 
Tlw^-t s i RNA^d^^-^o 
[0 0 2 1 1 

:4:?g^ffl»l':fev>T#^<^«$<^>d s RNAfcti. #HPI^(4^ tT.>5rV^:?>^^;if^> 1 0 
-10 0m*M<Ol5H4'O#^<75ft$c7)d s RNAOC i: «rW^o :g <b 1^ 1 5 ~ 3 0 
M*W^^laH4•<^#^^*^^ i^l^ 2 0 - 2 5 m»^<^tlH4'<7)#^<0*^ <^ d s RNA 
-e^oX^^V^o CtLibOd s RNAli. s i RN A 2: LTl*ffi-Ci So 
[0 0 2 21 _ 

. RNAl'^^1-'5.tStt**-rS^>^'«^S<^-'!^*»^o ^m^J' VA^gt LTti. ^ 
[0 0 2 31 

d^-(DCh^m^^. 'E?!!x.ifa^<&Pi^9 9/2 7 1 1 7•^^^•>'■7^y h p C o 

[0 0 2 41 

[0 0 2 51 

^^m<7) ds RNA^MfSn^^lr^^y^-^^Mii^ d s RNAH'f^fflLT#^<75S$ 
(?5d s RNA^^^f *-fc**-^'^So ^^d s RNA^«lfStt'Sr*1-S^>^'^*^K^ ^ 
Tli^ fim<^d s RNA3&^?>#^'^ft$<^d s RN A'Sr^^'C^ S ^>^T-*tL{^#t'PI^ 
{4^<. 1?!lx.{^. D i c e rOMK^^>'^^i-Si5':/^^°^K'&^^15iI;3^^^^o ^^D i 
c e r<75MK>^>{±. RNasellla. b ^?>tf H d s RNA^-^ F> >5&-«b 
>feSiJ'>'^N*^«-e*o-C'?)^V>o ^m<^d s RNA*-?>#^<7)ft$<^d s RNA* 

SKRNa s e I I I a. b K^^-f V^^cd s RN A^g-^ ^ >{4. #t'Pl^l±$ 
tL>fcv>,{.-''Mx.{^tl^fi5feD i c e rO^^. @B^iJ^(Oi£^J#-^ 1 IB«OT 5 7 m@5^'Jc7)N 
*M<75T5 ymi 2 7 1 - 1 9 2 4 (|B^J^<^@fi»-t 2 |B«0:^«SS^J#-^ 3 8 1 1 
- 5 7 7 2) ^7^-r^i><DT(^mfhfl^o m^it. BBm<©SB^J#-f-4iB«OT^ymi5 

tfliE# 2004-3085750 
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^J75><b^;5.^>^^•^K (Dice r^^#) v>{±@B^moSB^J#-f- 1 21BmOT5y 

y]^@B^J;i>^'b5&^ ^ ^^"^'^K (Dice r^^#) ^^^J/F^ tL^&o 

iblC|§il^i^^-fi*<^@a^J. 'P!lx.Jf> -^aab^V^tdilffllRiiStSB^J (^^Ox-Jf. P a r f e 

c t D B mm) . ^m^y^"^^ nm^m <r> ^ ^^m^ (m x. > h i s tag mm 

c \ o r X a IS^iJ^) ^j:}f<D7<y mMH ^#in Ltzi^(D^ ■^^m<D d s R liA^M^ 

:$:^B^<7)d s RNA^fi&'tt^*-t^^>'^-«^5'®i±> «MO d s A^^^<D^^ <D 
d s RNAH-r^Ci:7&^-e§;S>o t^J^^^. 3^|&^frri5V^Tti«ffl-r^d sRNA^iS 

^i:75«T-i;|>o ^m#^<7)ft$<^d sRNAfi. #tzps^l±$^x=fev^7&5i?ijx.{f. 1 0 ~ 

IfD i c e r^M-ft^fi, pH8. 5 h U X -m«W1^t?m<b-^ ^5^^ -> 

:$:||^<7)d s RNA^Mm^^^i-^iJ^^^-'^SJi^ "T^^ (2) \zmm<Oim.m^^^ 
t(Dm^^y-'^'>9.<OimX^<^Xi^&^^o #lcPI^{±$tt^V>7&-% ±sBD i c e r^^ 

[0 0 2 6] ^ ^, 

2^%|god s RNA^Mffil^^^^i-^^^^-^'^J^W^^^^^^-*^-^^^"^-'*^ 

#;&yn^-^'-^:ft-S^i5'^->&*»^St-'i^ffi"^'^- -E^Ox-ifgl^^Zrll^ 9 9/2 7 1 1 
_^_:^;^-^^^^>jr_^ X. SI^^ZtW^ 9 9/2 7 1 1 l^^^yW^j Miia«<7) p 

^j^iz X y) m^wtm^m^x^ ^ i> (o-^^tw^^ ^ - ^^^^^ ° 

3|>:^ig<^d sRNA^i&1*«:^-r'5.^>^^^'®<^Mit:^iSi:::fev>Tl±. TIB (2) 

aiiE#2 004-3085 7 50 



mm. 2 0 0 3 -2 9 3 5 5 3 : 6/ 

10 0 2 7] 

i^y^^^tLXii. ^t^a^ii'd s RNA:9-ffmi4=^i£aii-^'J>^-e*ttif#i^|Ja5feii^< 
, i9flx.{f. ±iSRNA^'^^S14=^>ft-i-^^>^^°^^K^»iSt^'fftffl-ei^o 

amRNA^'a-iS&^*-t-^^>'^^°^'Mi:LT{±#tcpi^{±=&v>*^ 3-;vK ^/ a 
^ T'n-r-f y (C s p : c o 1 d shock p r o t e i n) 7&^'^7F$tL;5>o 
-tz^Jii-e^Stg 3 - ;v F V 3 ^ -/n x ^ yTS^MJ-'lSffiT- ^ > ^'M* ^ 

rr- V^i^^T^ ^mWM) ^Sr^-r-S-iJ— ^ > ^ -^i; x-f (Th e rmo t o g a 
mar i t ima) fi*(^C s pB^ y^^^M-^^UMl/ZHmx-^^ho 

mmc s pB^>^N-^K=^d s RNA^M'it^^-r^^v^-^^K^a.^'^^^^- 1 

icit?. ^^d s RNA^mfe=^4£)i$^^-i:^^'"^^^o $ "b ^^^ll?§<^:&^{i^ -h 
IS (1) IBmo#$e<^ft^<^d s RNA«r^fi£$-ii:* d s RNA^fi^fStt'Sr^i-^tJ^V^-? 
^^S, -e^BxtfD i c e r^^#, ^c^MD i c e r *S v^{im<^U 3 > i^-^- > > D i c 

A^^^&l^^^^i-S^^^^'iJ'Kti^ d s RliA^m^^m-r^^y'^^^Mt<DSk^^> 
10 0 2 81 

y^-^^M> =r-;i/ F a T'n-r'f ^(Csplcold shock 

p r o t e i n) 75*-Mt'«fflX-§^o ^m3-;i/F 3 ^nx^>{i>#t^^ 

SB^J (BB^moiB^J#-^l OIB«<^:^*iB^J) =Sr>fr-r^ -9— h 3^7- -fv (The 
rmo toga m a r i t ima) fi5^0C s p B ^ y^^^ ^^iTF^Mo 
mmC s pB^y^'i^W^RNA^mm^^^^^^^i^^^^^^ ^H^-t^RNA sKU 

& o 

10 0 2 9] 

$(btc. :$i^m(DRNA^m<DiS:m-:&mi. sRliA<D^tj:h-r. mdsRN 

A. mx.i£s i Ri!iA<D^mzmmir^^t-^^x-^^o mms i Ri^A^m-i^^^xit. 

mzm&t^fl^J^^^^T 7 RNA*°'; ^ ^--tf^^fflv^-C. 0$ L< {±#tJ 1 5-3 Om 

L<{i^2 0-2 5^mM<Di><D^^^-r^m^mmx^^o 

[0 0 3 0] 

^i-:h^y^'^^ni^x:h d s rn At^-^^^ "b^/t^ d s RN A^^®tt=Sr>i-r^ ^ 

K<;Dd s R-N A^m<D-^<DKJB^i^mi-^tzib. #lcRNAT#tw;feV^TE^'Srd s R 

nAo^m^j^hz^izs iRi^A(D&^mKmmir^cLtt^-^^:ho ^<om^. 

aiiE# 2004-3085750 
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[0 0 3 11 

(3) ^§km<D:ffmK^m^fi^fs.^<i^ 

'g-ittt'^^-r^i5'>'^^'i5^Kti#l-K5^fi^^'5J^'*^ ='"-''^^* i/a^;'^ yax-f 

(Csp-.cold shock protein) it M^ffl X- ^ , tmmmm^ 
i£^J) =£:^i"'2>-^ — ^ '^Vx'fvCThermotoga maritiina)fi 
[0 0 3 2] 

14^^-r^i5' J^^'o #5e<^ft$<5^d s RNA'Sr^^Ufi) d s R 

NA:S-1SfStt«:^-r*iS'>''''^'^K^ Dice r O^tl > Sr^-f ^ ^> 

t L<. -E^Hxif. RNasellla. hti^h'CFKd.s Y :^ ^ yii-ht^^ ^ ^ 

/'^i^W^^^^^^'^^^o #l^I?a^{i^^T-'S:v^:d^^J^{i\ -tIS (D lB«<^D i c e r 
5c^MD i c e r *^v^{i, 3 ve-f > i c e r (7) J: 9 ^^tefi^JR 

^!^(75V>TtL-e*o-C'i)B:V>o i c e x'^mW^-^trUMmhy^XU^ @B^J*<^iB 

^J#-^ 4 ia^<^ T ^ / i^BB^J^i* lb :& * <^> -5) v> li@S^ii*<7)@B^J#^ 3 f5^0:^^lB^J 

, -^Jx-ff. l§m*^vMi^f^±i3^IS^J (^Jx.{f. P a r f e c t DBifi^G^) . 
y/^^'M.^W.m<Di'VW>m (^x.{f. His t a g@e^iJ^) . $)*v^i|§^^^:^>'N*^S 
ON>K«ffi90#lraiB^J=Srl^*i-'2>^c*<^BH?'J (^^x.Jf> Factor Xa@E^J#) 'S: 

'm^^^^'f^-^ y^^^i^9.i)^mfP>Mo ^hkz^ :^^m<o^]ms\^\i. ±IB (1) bB^ 
<^D i c e r^m^^'ic:'^it%'^^fzib<r>m^U'^^^'^^'^'^^ ^'^^o 
[0 0 3 31 

-H. T3 RNA*°U p« ^-^f> SP6 RNA^i^'J ^ v--lr^WittC'f£ffl-e§ 

/N'iJ'M. -CTx-t^. RNA*g'&ifH4**1-*i5' V-ZN-^Kt^JgOft^^^^d s RNA=lr^^L 
#^ d s RNA:0•^!S®'&=^^■t^^>^^•^^S^:<7)i!l^^J'>'^^•^K:Sly'/X«m*t'^rS'tt 
^ ^1" -2, ^ :^ K ^: R N A'^^M'&'Sr^-r S tJ' ® i '^ifi'^ ^ > ^-^^ K ^-^^ I- 
v^r ^> J: v>o 

#5e<^S$<^d s RN A'^<^)^^OAv>:S-«IS.t^/Xti— ^fft*'^) 
ti 2 3|s:il R N A <D^1$LB.^ * ^-Stw^f * -9 ^1 ii d^T* § i> o 
[0 0 3 41 

tfz. ^^m<D^^mo<D-mm.thX\t. ^ild sRNAO<?^^<b-f> MdsRNA 
•^Jx-lf s i RNAO-^^l-fUffl-T'SCit^^t'^Sffi^^^^^^t-f '^>i^So ^^m^J^fi> 
ill 0-1 0 Oi^«^. b<{il^l 5-3 0^^^ !RFtCj?^L<{i#^2 0-2 5^ 
^^(Od s RNA*'^^-rS^tC^at?^)^o 
[0 0 3 51 
(4) :$:^0JO:&i*t:ii^$tLS^y h 
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(Csp- cold shock protein) eem^ie^J* 
^6Um<07^ymW,m^mi-^^-'^y^ vUr-r v (Th e rmo t o g a ma 
r i t ima) m^(DC s p B ^ M-^^^^^^^^'^*^ 

imm^Vy YiZli. {^^<7):ft$Od sRNASr^^1-^^Si4^*i"^^ d s RNA^ 
<7 Mr{±. ±m (1) 1B«<7?D i c e r^m#:^^$fe^b$**^^^6(^mWS:^^■ev^'^ 

#;i> d s R N A^«tt**i-^ ^ K <Dm^^ ''''^ ^.J^-^^/fSf f tf 5 
^^-r;5>^>^^i^®i:RNA>^^?S14^^-r^^>^-«^'«tOiili>^^:^^^i^Kt^^t"C 

:$:|&§gco^-y h =&fflv-;5 i i: t?. #S<^S^<^d s RN A'^<^^^O^v^^«IS.a^/'3iL 
(i R N A (^-^^ 1r I' fi' Jfe ^ ^ t § o 

I 0 0 3 7 1 _ 

h<^-ts>'it^U-C(±. :ftmd s RNA<^.J?A'Sr'bT> fefldsRHA. 

1 0-1 0 0:^»M. Ut\^<iimi 5-30^mn. mmtL<iii^2 0-2 5^* 
M(0 d s RNA'Sr^^-r^l^t-^^'C^^o 

^■^f/'^jM«l?SmW^od*» ^^^^ K<^pia. m^mmmt^j:i^<^^^^^^ 

■rc:Tx^>^ (T. Man i a t i s) iS^n-^^^lT 

•7-iT;l'^2m (Mo 1 e c u 1 a r Cloning : A Labo 
ratory Manual 2nd e d. ) Ktmoysm^^^^tio 

1 H bfij^D i c e r <^RN a s e I I I K^'' ><^^^ 



V^J^<50SE^J#^ 1 IS«^ 1^ i c e r T 5 ^ mifi^njON^^ISi] f ^.I J 1? 

1 2 7 1 - 1 9 2 4 (:^*#-^3 8 1 1- 5 7 7 2) V^^^^^^ 

^1. y->/N*>i5^^No. AB 0 2 8 4 4 9-e^M^^^TV^^m^i^^JJ:^3. le^J 
5l#¥9~l4t'. ^hK^^Y^^Di cer<D7^ymmn (IB^J^^D <^T ^ ^ 

m*^ 1 2 7 1 - 1 2 7 7 izmm-r^^mm^^^'^ le-seKi, o-^bssd n a-c 
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$i>^o tfz. -^^^^^-f v-2(±. mmmmui ndii KDmmmn^^&^-^Q-i 

4 1C. ^ibtiUhS^D i c e rOT^.'mmm (B5^J#-^l) <OT<^m^-^l 9 1 9 

-1 9 2 4izi^m-r^^^wm^^^^-^i s-s etc^oo 

[0 0 4 01 

-t"'5^^:3"^^ ^MDNA (ti h c DNA^-f y^U-. Human Pancreas> 
^•^^^"^-i tnU) 2 fi \ . 5 fji OXL A PGR buffer 

1±m) . 5 1 cOdNTPrl-^fS (^:^7^^M:tttS^) > 1 0 p m o 1 O-g-^^v "7- 
1^ 1 0 pmo 1 <^'^^^7^'-7-2. 0. 5U<7)Takara LA Taq :^ ^7 
/N'-f ^nW:) 'Srinx.. J^«7X^S0x.-C^l:=Sr 5 0 // 1 i: Lfzo mt?>KBm^ T a K a R a 
PGR Thermal Gycler S P (i5^ * 9^nM tc-b y b L. 9 4 

fZo 

[0 0 4 1] 

KJS*I■T^^ mRS?K5 fi Ml. 0%T:«rn-j^y;vm^^»i''»Lfco 5im:?^^^^ 

lt=S:^f^of^o J^i5'y-;vrt^f^<75lilJRDNA=l- 5 \ <om.M7Kiz^.ML. mwmMKp 
n I Rmmmmu l n d I I I (^J^^^^NM^ttti^) tr2mvi'fk 

L. Kp n I -H i n d I I I M'fbDN A»f>t«r#/v:o 
[0 0 4 2] 

>^Ct;iII^<Zr§i^9 9/2 7 1 1 7^^^•>'7Vy h (^^ifef?8 1 ~ 6 |fiife(7):^'&lCi^&v>. p 
Cold08NC2 iir-^mULi-Zo 
^lw±|Bp G o 1 d 0 8^^^-^±mKpn I -H i n d I I I ?i>fl:DN ABf>t=Sr^ 

IfiKp n I -H i n d I I I M'fbD N AHfit DN A 9 ^ h > 

HmjMl 0 9=&?^Ste^L. ^(DMMmmi^^ I. 5% (w/v) jg^^^^^tr-^tpL 
B^*fe (TVtfi^'; > 5 0 A« g/m 1 -^tp) ±T?^W$-^:^^o 
[0 0 4 3] 

. C(^a<J^^x.^9 7.5 K^pColdOS hDi -RtLfzo ^^"/^J^^ Kti. p 
lasmid pGoldOS h D i - R tL^ ¥^ 1 5 8 ^ 1 1 0 i 

D m^m^AMnms^^^w^mmwt^m^n'i^ > ^ - ( b < rum i t 

a l#Afel 4'^^6 05-8566) )i'FERM P-19482^L-C 

^f£$tLrv^;2>o 'K^^pColdOS hDi-R{i. t: h S5feD i c e r T$ -^^BB 
^ij 1 ) or 5 y 1271-1924 5 y miB^J*='- K-t-*:^3fei£ 

^J^-^tfT'^^^ K-Cib'So WIB^^^^ V-i)^h^m^^fz^^y^-^^nit. P a r f e c 
t DBSS^Js His t a gW.M. ^TfKF actor X a ie>?ij=lr^ LTV>^o 
^ >/N-i^KOT^ ^m@B^!l'SrI£^J^<^@fi^!j#-^l 2 tc. J^ife@B^!]«:iB^J^O@B^J#-^ 1 3 

[0 0 4 4] 

(2) %is. muRrj'^nh u f f e r ^^-co-^-^-^^^^m 

±|B (1) X-mULfzpC o 1 d 0 8 hDi - R^m\'^X±mMBL 2 1 -^W^mM^ 
^(D'l^Mnmi^^ I. 5% (w/v) ajK(^^^*'^tfLB:^«fe (T^-ei/UVSO 
« g/m l^tr) ±"e^W$-^yJ:o &WL;t =i n-- 2 . 5 m 1 OLB?i^#:^^ (T^ 
tfi/ij y 5 0 g/m 1 -^tp) MilBL> 3 7'Ct?-H^i§«L7to ^O-^=S:l0 0ml 

(DmLB^mmmL. s 7 vx-nm^mmtx-i^mLfzo msmm^. 1 5x:ki^m.l 

tz^ y^:^^-^-}^'^^l O^m&t^Lfz^^^ IPTCIr^Kl. OmMtc^^J:^ 
ICi^traLs ^(Dtt 1 5r-e2 4ltll^!gL-Cl&^^S$-*/io ^omil#:'Sr^t'C.>^|||lw 
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5 m I (DmZkW^^Wi [5 0mM Y'} :^-^m^WWi (pH7. 5) ^ 10 
OmM m.'iti-yV'^J^. 0. 5mM EDTA^ 1 %T r i t o n ( h ^'f h X- 

ioo> imM vf-^^ v-f 2mM 7 ^;v>?.;v7 -;v"7 9 

F] ickML/^o "9 it'C-^m (1 1 , 0 0 0 r pm 2 

[0 0 4 5] 

±iB±?t<^ttttiTS ^5m 1 im^^r ^ hfiZ^-y ^ J ^nn^^^-ff^ ^ 

^-r^^*». M^^t-L."^ 1 m 1 ^ON i -NTA agarose (^T-J^^ttM) 
tcb u f f e r A [2 OmM h U -^mMffilS: ( P H 7 . 5), 1 0 0 mM :^<k-^- 
hV-^A, ImM 0. 1 % h ^-f > >X- 1 0 0] *10mli^ 

tnu, mm^^. 1,5 0 0 r p mx-^^m^'L^L. ±m^mmLr. (ommi: 

mm<7)?t/9 A^r3'E*L^ SmK^buffer At? 2 m^^L^Co ^^t- 5 m 1 cOb u f f 
erB[2 0mM b U >^-:^mj^«rtK (p H 7 . 5). 1 0 0 mM m^bV'i7A, 
ImM 0. 1 % h ^-f h ^'X- 1 0 0. 4 0 mM 

] X'#Jii=^^?f-f^^ 5ml(DbufferC[20mM h :^-m.mmmm (p H 7 . 
5). 8 0 OmM i^'fb^hU^^A. ImM P^t h - JV. 0 . 1 % V y ^ Y > 

X- 1 0 0. 4 OmM > ^V>T5m 1 Ob u f f e r B-ei5fe^*^fv^B 

[0 0 4 6] 

mW^'ik. 3ml<^bufferD[20mM -mMmmm ( p H 7 . 5 ) > 1 

OOmM V "i/A. ImM 0. 1 % h 9 -f h X- 1 0 

0^ 1 0 OmM 5 i5^V*-;v] -evttB^f^=lr^fo/^o -^i::. 500ml<^buffer 
E[5 0mM (pH8. 0) . 1 0 OmM mtth')^^^. 0. 

5mM EDTA> 0. 1 % h V h > X- 1 0 0 . ImM V'^^;^ h -;V]_tr^^ 

o CI (Dmmmm'^ > :/';KD-«i5twOv>T i o % s d s v r v ^ K>>';vm^*iii 

$ ibtC. ^^-if>'7";H'ov^-CA n t i His HRP Conjugate (^T^ 
[0 0 4 7] 

$<blCJi|a^?£T-(±b u f f e r DT'CO^mm, bufferE tL^ ^J' V'^n'^' K-^f 

1 • b u f f e xY^m^^fzWSx [5 OmM V (pHB. 0) . 1 
OOmM mti-y')"^^^ ItnM M-7^^->'>^> 0. l%hUb>X-10 0> 
ImM v^^^x W'f I 

2 • b u f f e r G^S-fflvVcjt^W [5 OmM b V ( P H 8 . 5). 1 
OOmM m'fb^^hV^^A. ImM vC^ A. 0. l%hUb>X-100. 
ImM ^iJ'V/N-i^K-if I I 

3 • b u f f e r H=SrfflV^/c^^ [5 OmM h V ( p H 8 . 8)> 1 
OOmM ImM ^if^iT^'y^ 0. 1 % > U b VX- 1 0 0 . 
ImM h-JV] ^:J'>/^•^5'S^>y;H V 

[0 0 4 81 

2 d s R N A^UfS&Oil!!^ 
(1) Rj4>?^<^P$a 

±iBlli&«^l- (2) T?PS!lLfc:iJ':/^'?^®^J->-/-'H~I VtCov>T-ecOD i c e r 
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t-f, ^^m^Km^^fzmMii^^ d sRN Ait. Tn r b o S c r i p t T7 T 
ranscription kit (GTSttSil) trfflv^T. -?-<^)m#7'o h 3 ;Vi'tJ&o 

i-5it>*>> "Z^;^ ^ Kp QB I 1 2 5 (Quantum B i o t e c h n o 1 o g i 
es I n c. =}±m) I'ffA^nrv^SR e d- s h i f t Green Fluore 
scent Protein (^T G F P IH&^S^I- ^ ) =Sr3- K-t;5.ift{5^^ (E^J^OSS 
?|J#-^11) y?;^ 5 Kp DON-A I :^ :t1±^) trJfXLfcpD 

ON-r s GFP=^«^L. iE^J^<^I5?iJ#-^ 7 IBmoT 7 ^- iJ' -IS^iJ^ ^> o 
^^T'y -7- 3 i:@S^iJ^<0@B^!ll=-t 8 ta^<^'^fiS;7'7 -T "7- 4 «rffl V^T P C R tfi^V^, 
*iili§m«fe«r#/io ■^i::#'b*L/i2:$:iftDNA«:ifMi:tT. T7 RNA polyme 
rase (iJ' * ^tt®) J; * R N A-g-^Rf&lc J: «5 7 0 0 b p O d s R 

NA^HMLTto 
[0 0 4 9] 

±fB^^-C^S!lU/cd s RNA 1 /i g. ±15 (2) T-PlLLfciJ' V/'^iJ'S^^-/;!^ 
1 ;u U lOmM ATP'^rU 1 K 5 0 mM :^'fb-7^^^-'>'>^V#?iK 1 K 5 

nuclease fre e7K^j&Px.-C> ^»=S: 1 0 // 1 t L/c ^) 0=SrSlS?Si: Lfco 
[0 0 5 01 

tfz. •^m<OD i c e r (GTSttm) (D^^it. Dice r0^T^2 1 . *Ki:^r 
;2.dsRNA l//g. lOmM ATPM 1 K 5 0 mM M'fk-^ iJ^^ 

0 . 5 fx I. jim<DKBf^WWi 4 /I I . itLtC nuclease fre e7jc^tJn 
AT. 1 0 1 t Lfzii<D^K!BWLt Ltzo 

[0 0 5 1] 

jy.±ORf&Tgt=Sr^|!iL. 3 7 1 7 B#F^^)Sm. 5 1 1 5 %^ V T ^ U ;VT ^ K 

m^fifz^<Dim^^tLfzo 

[0 0 5 2] 

(2) ^S-tttlO^ 

±iB (1) X-mULfzKJBm<Dmmmi:^if^^. RNa s e I I I V ^ > y^^^ M 

-^(D§m^^ULfzo ^hiz. ^mmwi^izi^if:h^^mz<:>\^^x^^m-r^fzib. mm 

fzo ^<^m^. mz9y-^^i7^^-yfj\,i I I, ^>/i^K-9->':/;H Vlc:fev^T{i. 4 
X:#^'&ibt/lC- 2 0°Ci^#<OV^-rtL(^^^lC^V^T'bT|TSRD i c e r t |W| C:*:^ $ <^*^ 

fZo 

[0 0 5 31 

JiJl±<^^ i:;6^ib> t hfi*D icercORNaselllK^^ V^yj^ir^kt. p H 
[0 0 5 41 

IIWJ3 d s RNA^]g:iS:tJ*~:S*l^t^^#i-^H^^(^^ft 

(1) d BR^A^M'Rrf5i-m\zm^--t^m^-^mi'r^fzibK. '^i^mxim.m^m^ 

-f-6|Bft<^T 5 y^@e^J*^-t'2>-9--^ h •^'Jx^'^ (Th e rmo t o g a ma 
r i t i ma) ft*<^C s p B t';1':J' V^^'iJ'K L-Cfflv^f^o ^Mi5^>/^ 

^'Rti. yn-rW >' (Protein Science) ^8 394- 

4 0 3K (1 9 9 9) ia«<^:&?£t?llilL/c:o 
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[0 0 5 5] 

(2) ^^^Yff . -rUT'f -7*5^0 s pBOd s RNA^M^<^ti]^ 

-r^£io%. hD i-R^mmtLxm\^^fzm^. nmmi- (2) x-mmLfz^y^-^^ 
n^y^ji^ mmm.) i;. k ±ia (1) -c^d^cc s pbm i/zUSKiijj 

dsRNA l//g> lOmM ATPM l^K 5 0mM ^i^-^ ^ 

1 At K 5XRr5j^«r?ec [2 5 OmM h U;^-:^m (pH8. 5) ^ 500 mM 
iti-VV^M.^ 0. 5%T r i t o nX- 1 0 0. 5 mM DTT) 2 fi \ . ^MZn 
u c 1 e a s e f r e e7X^inx.T. #1:^1 0// I h Lyi^<^=l:R^Df^i: bfco tfz 
^moD i c e r (GTSM) Wm^Z fi U C s p B^lgi 1// 1 

i:5&SdsRNA lOmM ATP« 1 K 5 OmM m^t-^^^'y^ 

J^mm 0 . 5 fi \ . im<^KBmmm 4 a« 1> -tttrnu c l e a s e freeTlc 
^tnx-T, #»t 1 0/£ 1 t L/c'J><^«rKlDlSi: bfwo 

«L/cC s pB^5^>'^^•^'K<0^t]KWm^•C-9. 2 n g/;/ U 18. Ang/fil 
. 9 2 n g/;« 1 I'** J:^«*nL. mmm(0^^(Dziy Yx^-J^tLXC s pB<DJ^ 
mm.m\&X^^l OmU V^m^U-t^A^W?^ (pH?. 5)«:l^l«bybo 

l±.ff)SimL^mUU 3 T^C-ei 7^^Kf&m. 5// 1*1 5%^'JTi5^'J;VT5 K 

S^y;V=&Total Lab ver. 1. 11 (Nonlinear Dynarni^ 
c B^±m KJ:^mmmKX<^X^ m2 l^irU:t^V<Dd sRNA^»0^fi:=£-tr 

tj^ofzo ^<D^^. TtJ^D i c e rWRBas e III ^ > S^rT^? 
^'^ir:fcV>T^)C s pBtttCJ;-?. d s RNA<^^WSIfi<^lSl±**5S^t?^^Co #11 9. 2 

n g / 1 <?)l1im-C^***l^-t * - ^ ^ o 

■r=5:^*.> C s pBiKJ^^WL^Kmm-t^^tX. rt5m<7)D i c e r. RNa s e I I 
I >'^>'/N"i^KOV>-ftLt':feV>T^ d s RNA^»]tWJ: *)#-<#'^'iT"S-^** 

[0 0 5 9] 

(3) -9--^ > 5^ . -^Vx-f -^fiJ^C s p B<^RNA^^^O^:i: 

RNA i lci3V^T{i. d sRNA*'^^i-^/^»e>lcRNA'^^m<^tStt«:^it-t^-i: 
^>mSt?*;&i:0^%H*-=?§> -^J— *h:«r . Wt^^tSjSC s pBORNA-^^^O 
^m^mVi-Zo ^rJl'^tLX. T7 RNA*°'J>7-^f.^=£:S^tfCo RNA^^ 
^^(DmmK<^^^Ximr(DX^KLX'i7^fZo -tta'h^. C s pB*«Lfc^-eOT 
7 RNA^U^^-- lflcJ:^te^S=Srg^i:U/>:o ti^t^ J: *)liSiL^^T 7 ^n^- iJ' 
- =S:*i-* p E T 1 6 b U ^'^V:^y%m tci5^J^<^@B^J#-^ 1 1 lE«<^^^ie^J 

i-;g,r sGFPat{S^*«ALfc7^7J^5 K^^MD N A t LT 1 ;z g. 1 0XT7RN 
A*°';p«7--tfffl^« (^:*^^-^*^^^±Si^) 2//K50mM DTT 2 ;z K R 
N a s e -1- ^'te^J'- 0. 4;/ls25mM NT? 2;£K 

T7 RNA^V^7— If (^'*^''^^5j-ttm) l//l>CspB» l^/K^tt 
ICnu c l e a s e f r e e 7fc=^lJn£T#«* 2 0 1 J: L/c O =S:Rrc:«TSi: 3 7 
■CT«4^^RE&$^yio ta^-^mmrnxZ s pB^>/^•^K<^iS«^i««■^9 P n g/ 
K 1 8 Ong//z K 4 6 0 ng/A^ U 9 2 0 n g/^ 1 ;5: S J: U «SI 
^linO:^-^(0 =r>'hn-;Vi:LTCspB (^^^btj^WTStt?* ^ 1 0 mM V V^* U -J^ A 

^^®^^[ (pH7. 5) * i a« i ^tnLjto -^^ 

K)£m<^-9->^;W2;. U-^ 1 OXMOP S^t®?^ (2 0 OmM MOPS. 5 0 mM 
lOmM EDTA> lOmM EGTA) 2 /z K ^^V-ATJVt' 
UK 2 ;/ K m^f^e-Wk^^^A'^^ K 9 A' 1 u c 1 e a s e f r e btK 3 

1 «ri^traLT7 ox:, io^raii?aL. ^(^m^-^t'i^-w-f >'^^^- m-^-o -tt 

tiiiE#2 004-3085750 



#M 2003-293553 



•^-v^: 13/ 



1 0 X lo a d i n g buffer 2 1 '^»U-C> 1 XMO P S^WT^'^'-eo:. 
^Vf7^Tu-^^ K^r-g-tf 1. 2 5%T35fn-;^'Jr';V'grffiv>Tm^^t&fil^*^T3&of;o 
-?-0-^;i/'£-T o t a 1 Lab ver. 1. 11 (Nonlinear Dynami 
csM) Kl^mm^^^^^'^^ T7 RNA5j^';^7--fe*l^J:oT'^^$*v/cmR 

/;o c s p B(^^snS36^4 6 0 n g/// 1 )>x±.<r>^^. mmmm^-i)mmim<D^ 

10 0 6 0] 

(4) -9--^ . vj-r -f-vS^C s p B<^d s RNA'g-^^c^^* 
^tC-9---=e h?!f • VjT-'f -^65^0 s pBOd s RNA'^^tC^^-rS^Wl'^V^T^^W 
Lfzo 2^^ife«f!IlCi5V>T{±. ^ifefiJ2- (1) -tri^Mt/td s RNA-a-^fflaM'SrML 
tzo RN A-^CO^^lw-^V^Tti. ItiM^^T u rboScript T7 Transcr 

i p t i o n kit (v->-fe7tf->';^xi^XttS^) ^fflV^-C^ -e-c^^#7°n 
tct^|o^>:o 'fcis. ^<^^tC»Lf^C s pB:^'>'^^°i5'®<^^tS^±*l•^tJS•^9 0 n g/// 1 
, 1 SOng/;/ K 4 6 0 ng/;« U 9 2 0 n g/// M:: i d L > WinO:if 
-^(7)3^/ hn-;vi: LTC s p B<^)?l^iyt^«f^T'*)^ 1 OmM 'J >'m:^' V A^®?^ ( 

p H 7. 5) fi immLfzo 3 7V. AmmKJBm^ i i «odn a s e i ^mmv 

7 RNA*°'; ^ J:oT'g-^$tL/c d s RNA<7)5e»^tr'Srofco -eo^^. v> 

ng/A' \ix±<om^. mi^MmmmmiiQ^(om^(Dm2mix±^j:^^t:nmt-^fz 

° 10 0 6 1] _ 

^rt>*>. ^M^J2 - (1) -CpmLTtd s RNA^^ffl^Ml g^ 10 XT 7 RNA 
.i<V^7--lfm«l& l//U50mM DTT 1 /z U RN a 

s e-f VVie^J'- (iJ'P&^^-^-f ^ttm) 0. 2/iK25mM NTP 1 K T 7 
RNA4^U^ (^'3!;7^^M^^±®) 0. 5 ;« U C s p B?#fK 1 K 

nuclease fre e7}c^in£X#S^ 1 0 1 t Lfzi> <D^KBm.t 3 7 
*CT'4^F^RJS$-^^Co rj:i^^<DmzmUuLfzC s p B ^ >/N'^'«<7)^Ktill-itJ9f-C^ 9 0 
ng/;/K 180ng/A£l> 4 6 0 ng/y«U 9 2 0 n g /m J: ^ L> 

*tT3sin<^:^-^<7> rr>bn-;va:LTCspB <D=B^m.®^r-^^ 1 0 mM V y^:^ V 
LmMm. (pH7. 5) =Srlyu mSntfCo R)Sm^^^>"^''^^-DNa s e I (;5':^:7/n' 
-f:tt±Sli) «r0. 5/zliPx.T. 3 7 t^T' 1 5 ^F^SlS^-i^ /Co (^RfDf^O 4 0 

m.\ IX 1 ^rJ^-^v-^i^rn-r^f K^sr-i-tf i%T5?rn-xy;vm^^§ttti-«L/co -eo^;^ 

<^lp|±75^?SMt^^f>:o C s p BO-»l:y{)^'9 2 0 n g/// 1 JJli^^^-^, 

l:7&^'it^i}pB#<75^-^o|5j 3 4&J':Js±'5: * ;n iimnra % izo 

[0 0 6 21 

m±Oj:^H, C s pB=l:RJS?^4'tc^Sn1-;&c:i:-e. T7 RNA*°V ^ 7--lft- J: 
'9#-<#'btL^i<i:7&«g§ib:^^i:*of^o ^<^?*:^{±. l^^RNA-g-^* 

[0 0 6 3] 

2|5:|&§gicj; l9#5e<^fi$<^d s RNA=S:^^-r* d s RN A:9-ilf^S14=£r^i-^ ^ V^-^iJ' 

d s RNA--<^33-»'ffiii:&ft:R?^VX{iRNA^^'(£3i^rft*mtt^tt;&o ^ tc^jcfi^Q 
0#^<^fi$<^d s RNA--<7):0-«f<Sm:)^i*Ztt;'/'3U±RNA-a-fifc'tSil:&^«r^'e!lc^ife 

ffiSE#2 004-3085750 



#M 2003-293553 



^--J : 14/E 



[0 0 6 4] 

SEQ ID NO: 5; Synthetic primer 1 to amplify a gene encoding human dicer 
SEQ ID N0:6; Synthetic primer 2 to amplify a gene encoding human dicer 
SEQ ID N0:7; Synthetic primer 3 to amplify a gene encoding red-shifted green 

orescence protein u j 

SEQ ID N0:8; Synthetic primer 4 to amplify a gene encoding red-shifted green 

orescence protein 
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SEQUENCE LISTING 

<110> TAKARA BIO INC. 

<120> The protein which has dsRNA decomposition activity, the dsRNA decoinpositi 
on method and the RNA synthesis method using the protein which has nucleic acid 
binding activity 

<130> T-1847 

<160> 13 

<170> PatentIn version 3. 1 

<210> 1 

<211> 1924 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Lys Ser Pro Ala Leu Gin Pro Leu Ser Met Ala Gly Leu Gin Leu 
15 10 15 



Met Thr Pro Ala Ser Ser Pro Met Gly Pro Phe Phe Gly Leu Pro Trp 
20 25 30 



Gin Gin Glu Ala He His Asp Asn He Tyr Thr Pro Arg Lys Tyr Gin 
35 40 45 



Val Glu Leu Leu Glu Ala Ala Leu Asp His Asn Thr He Val Cys Leu 
50 55 60 



Asn Thr Gly Ser Gly Lys Thr Phe He Ala Ser Thr Thr Leu Leu Lys 
65 70 75 80 



Ser Cys Leu Tyr Leu Asp Leu Gly Glu Thr Ser Ala Arg Asn Gly Lys 
85 90 95 



Arg Thr Val Phe Leu Val Asn Ser Ala Asn Gin Val Ala Gin Gin Val 
100 105 110 
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Ser Ala Val Arg Thr His Ser Asp Leu Lys Val Gly Glu Tyr Ser Asn 
115 120 125 

Leu Glu Val Asn Ala Ser Trp Thr Lys Glu Arg Trp Asn Gin Glu Phe 
130 135 140 

Thr Lys His Gin Val Leu He Met Thr Cys Tyr Val Ala Leu Asn Val 
145 150 155 160 

Leu Lys Asn Gly Tyr Leu Ser Leu Ser Asp He Asn Leu Leu Val Phe 
165 170 175 



Asp Glu Cys His Leu Ala He Leu Asp His Pro Tyr Arg Glu Phe Met 
180 185 190 



Lys Leu Cys Glu He Cys Pro Ser Cys Pro Arg He Leu Gly Leu Thr 
195 200 205 

Ala Ser He Leu Asn Gly Lys Trp Asp Pro Glu Asp Leu Glu Glu Lys 
210 215 220 

Phe Gin Lys Leu Glu Lys He Leu Lys Ser Asn Ala Glu Thr Ala Thr 
225 230 235 240 



Asp Leu Val Val Leu Asp Arg Tyr Thr Ser Gin Pro Cys Glu He Val 
245 250 255 



Val Asp Cys Gly Pro Phe Thr Asp Arg Ser Gly Leu Tyr Glu Arg Leu 
260 265 270 



Leu Met Glu Leu Glu Glu Ala Leu Asn Phe He Asn Asp Cys Asn He 
275 280 285 



Ser Val His Ser Lys Glu Arg Asp Ser Thr Leu He Ser Lys Gin He 
290 295 300 



Leu Ser Asp Cys Arg Ala Val Leu Val Val Leu Gly Pro Trp Cys Ala 
305 310 315 320 
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AsD Lys Val Ala Gly Met Met Val Arg Glu Leu Gin Lys Tyr He Lys 
325 330 335 



His Glu Gin Glu Glu Leu His Arg Lys Phe Leu Leu Phe Thr Asp Thr 
340 345 350 

Phe Leu Arg Lys He His Ala Leu Cys Glu Glu His Phe Ser Pro Ala 
355 360 365 

Ser Leu Asp Leu Lys Phe Val Thr Pro Lys Val He Lys Leu Leu Glu 
370 375 380 



He Leu Arg Lys Tyr Lys Pro Tyr Glu Arg His Ser Phe Glu Ser Val 
385 390 395 400 



Glu Trp Tyr Asn Asn Arg Asn Gin Asp Asn Tyr Val Ser Trp Ser Asp 
405 410 415 



Ser Glu Asp Asp Asp Glu Asp Glu Glu He Glu Glu Lys Glu Lys Pro 
420 425 430 



Glu Thr Asn Phe Pro Ser Pro Phe Thr Asn He Leu Cys Gly He He 
435 440 445 

Phe Val Glu Arg Arg Tyr Thr Ala Val Val Leu Asn Arg Leu He Lys 
450 455 460 



Glu Ala Gly Lys Gin Asp Pro Glu Leu Ala Tyr He Ser Ser Asn Phe 
465 470 475 480 



He Thr Gly His Gly He Gly Lys Asn Gin Pro Arg Asn Asn Thr Met 
485 490 495 



Glu Ala Glu Phe Arg Lys Gin Glu Glu Val Leu Arg Lys Phe Arg Ala 
500 505 510 
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His Glu Thr Asn Leu Leu He Ala Thr Ser He Val Glu Glu Gly Val 
515 520 525 

Asp He Pro Lys Cys Asn Leu Val Val Arg Phe Asp Leu Pro Thr Glu 
530 535 540 

Tyr Arg Ser Tyr Val Gin Ser Lys Gly Arg Ala Arg Ala Pro He Ser 
545 550 555 560 



Asn Tyr He Met Leu Ala Asp Thr Asp Lys He Lys Ser Phe Glu Glu 
565 570 575 



Asp Leu Lys Thr Tyr Lys Ala He Glu Lys He Leu Arg Asn Lys Cys 
580 585 590 



Ser Lys Ser Val Asp Thr Gly Glu Thr Asp He Asp Pro Val Met Asp 
595 600 605 



Asp Asp His Val Phe Pro Pro Tyr Val Leu Arg Pro Asp Asp Gly Gly 
610 615 620 

Pro Arg Val Thr He Asn Thr Ala He Gly His He Asn Arg Tyr Cys 
625 630 635 640 

Ala Arg Leu Pro Ser Asp Pro Phe Thr His Leu Ala Pro Lys Cys Arg 
645 650 655 



Thr Arg Glu Leu Pro Asp Gly Thr Phe Tyr Ser Thr Leu Tyr Leu Pro 
660 665 670 



He Asn Ser Pro Leu Arg Ala Ser He Val Gly Pro Pro Met Ser Cys 
675 680 685 



Val Arg Leu Ala Glu Arg Val Val Ala Leu He Cys Cys Glu Lys Leu 
690 695 700 



His Lys He Gly Glu Leu Asp Asp His Leu Met Pro Val Gly Lys Glu 
705 710 715 720 
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Thr Val Lys Tyr Glu Glu Glu Leu Asp Leu His Asp Glu Glu Glu Thr 
725 730 735 



Ser Val Pro Gly Arg Pro Gly Ser Thr Lys Arg Arg Gin Cys Tyr Pro 
740 745 750 



Lys Ala He Pro Glu Cys Leu Arg Asp Ser Tyr Pro Arg Pro Asp Gin 
755 760 765 



Pro Cys Tyr Leu Tyr Val He Gly Met Val Leu Thr Thr Pro Leu Pro 
770 775 780 



Asp Glu Leu Asn Phe Arg Arg Arg Lys Leu Tyr Pro Pro Glu Asp Thr 
785 790 795 800 



Thr Arg Cys Phe Gly He Leu Thr Ala Lys Pro He Pro Gin He Pro 
805 810 815 



His Phe Pro Val Tyr Thr Arg Ser Gly Glu Val Thr He Ser He Glu 
820 825 830 



Leu Lys Lys Ser Gly Phe Met Leu Ser Leu Gin Met Leu Glu Leu He 
835 840 845 



Thr Arg Leu His Gin Tyr He Phe Ser His He Leu Arg Leu Glu Lys 
850 855 860 



Pro Ala Leu Glu Phe Lys Pro Thr Asp Ala Asp Ser Ala Tyr Cys Val 
865 870 875 880 



Leu Pro Leu Asn Val Val Asn Asp Ser Ser Thr Leu Asp He Asp Phe 
885 890 895 



Lys Phe Met Glu Asp He Glu Lys Ser Glu Ala Arg He Gly He Pro 
900 905 910 
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Ser Thr Lys Tyr Thr Lys Glu Thr Pro Phe Val Phe Lys Leu Glu Asp 
915 920 925 

Tyr Gin Asp Ala Val He He Pro Arg Tyr Arg Asn Phe Asp Gin Pro 
930 935 940 

His Arg Phe Tyr Val Ala Asp Val Tyr Thr Asp Uu Thr Pro Leu Ser 
945 950 955 960 



Lys Phe Pro Ser Pro Glu Tyr Glu Thr Phe Ala Glu Tyr Tyr Lys Thr 
965 970 975 



Lys Tyr Asn Leu Asp Leu Thr Asn Leu Asn Gin Pro Leu Leu Asp Val 
980 985 990 



Asp His Thr Ser Ser Arg Leu Asn Leu Leu Thr Pro Arg His Leu Asn 
995 1000 1005 



Gin Lys Gly Lys Ala Leu Pro Leu Ser Ser Ala Glu Lys Arg Lys 
1010 1015 1020 

Ala Lys Trp Glu Ser Leu Gin Asn Lys Gin He Leu Val Pro Glu 
1025 1030 1035 



Leu Cys Ala He His Pro He Pro Ala Ser Leu Trp Arg Lys Ala 
1040 1045 1050 



Val Cys Leu Pro Ser He Leu Tyr Arg Leu His Cys Leu Leu Thr 
1055 1060 1065 



Ala Glu Glu Leu Arg Ala Gin Thr Ala Ser Asp Ala Gly Val Gly 
1070 1075 1080 



Val Arg Ser Leu Pro Ala Asp Phe Arg Tyr Pro Asn Leu Asp Phe 
1085 1090 1095 



Gly Trp Lys Lys Ser He Asp Ser Lys Ser Phe He Ser He Ser 
1100 1105 1110 
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Asn Ser Ser Ser Ala Glu Asn Asp Asn Tyr Cys Lys His Ser Thr 
1115 1120 1125 



He Val Pro Glu Asn Ala Ala His Gin Gly Ala Asn Arg Thr Ser 
1130 1135 1140 



Ser Leu Glu Asn His Asp Gin Met Ser Val Asn Cys Arg Thr Leu 
1145 1150 1155 

Leu Ser Glu Ser Pro Gly Lys Leu His Val Glu Val Ser Ala Asp 
1160 1165 1170 



Leu Thr Ala He Asn Gly Leu Ser Tyr Asn Gin Asn Leu Ala Asn 
1175 1180 1185 



Gly Ser Tyr Asp Leu Ala Asn Arg Asp Phe Cys Gin Gly Asn Gin 
1190 1195 1200 



Leu Asn Tyr Tyr Lys Gin Glu He Pro Val Gin Pro Thr Thr Ser 
1205 1210 1215 



Tyr Ser He Gin Asn Leu Tyr Ser Tyr Glu Asn Gin Pro Gin Pro 
1220 1225 1230 



Ser Asp Glu Cys Thr Leu Leu Ser Asn Lys Tyr Leu Asp Gly Asn 
1235 1240 1245 



Ala Asn Lys Ser Thr Ser Asp Gly Ser Pro Val Met Ala Val Met 
1250 1255 1260 



Pro Gly Thr Thr Asp Thr He Gin Val Leu Lys Gly Arg Met Asp 
1265 1270 ■ 1275 



Ser Glu Gin Ser Pro Ser He Gly Tyr Ser Ser Arg Thr Leu Gly 
1280 1285 1290 
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Pro Asn Pro Gly Leu He Leu Gin Ala Leu Thr Leu Ser Asn Ala 
1295 1300 1305 



Ser Asp Gly Phe Asn Leu Glu Arg Leu Glu Met Leu Gly Asp Ser 
1310 1315 1320 



Phe Leu Lys His Ala He Thr Thr Tyr Leu Phe Cys Thr Tyr Pro 
1325 1330 1335 



Asp Ala His Glu Gly Arg Leu Ser Tyr Met Arg Ser Lys Lys Val 
1340 1345 1350 



Ser Asn Cys Asn Leu Tyr Arg Leu Gly Lys Lys Lys Gly Leu Pro 
1355 1360 1365 



Ser Arg Met Val Val Ser He Phe Asp Pro Pro Val Asn Trp Leu 
1370 1375 1380 



Pro Pro Gly Tyr Val Val Asn Gin Asp Lys Ser Asn Thr Asp Lys 
1385 1390 1395 



Trp Glu Lys Asp Glu Met Thr Lys Asp Cys Met Leu Ala Asn Gly 
1400 1405 1410 



Lys Leu Asp Glu Asp Tyr Glu Glu Glu Asp Glu Glu Glu Glu Ser 
1415 1420 1425 



Leu Met Trp Arg Ala Pro Lys Glu Glu Ala Asp Tyr Glu Asp Asp 
1430 1435 1440 



Phe Leu Glu Tyr Asp Gin Glu His He Arg Phe He Asp Asn Met 
1445 1450 1455 



Uu Met Gly Ser Gly Ala Phe Val Lys Lys He Ser Leu Ser Pro 
1460 1465 1470 



Phe Ser Thr Thr Asp Ser Ala Tyr Glu Trp Lys Met Pro Lys Lys 
1475 1480 1485 
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Ser Ser Leu Gly Ser Met Pro Phe Ser Ser Asp Phe Glu Asp Phe 
1490 1495 1500 

Asp Tyr Ser Ser Trp Asp Ala Met Cys Tyr Leu Asp Pro Ser Lys 
1505 1510 1515 

Ala Val Glu Glu Asp Asp Phe Val Val Gly Phe Trp Asn Pro Ser 
1520 1525 1530 

Glu Glu Asn Cys Gly Val Asp Thr Gly Lys Gin Ser He Ser Tyr 
1535 1540 1545 

Asp Leu His Thr Glu Gin Cys He Ala Asp Lys Ser He Ala Asp 
1550 1555 1560 

Cys Val Glu Ala Leu Leu Gly Cys Tyr Leu Thr Ser Cys Gly Glu 
1565 1570 1575 

Arg Ala Ala Gin Leu Phe Leu Cys Ser Leu Gly Leu Lys Val Leu 
1580 1585 1590 

Pro Val He Lys Arg Thr Asp Arg Glu Lys Ala Leu Cys Pro Thr 
1595 1600 1605 

Arg Glu Asn Phe Asn Ser Gin Gin Lys Asn Leu Ser Val Ser Cys 
1610 1615 1620 

Ala Ala Ala Ser Val Ala Ser Ser Arg Ser Ser Val Leu Lys Asp 
1625 1630 1635 

Ser Glu Tyr Gly Cys Leu Lys He Pro Pro Arg Cys Met Phe Asp 
1640 1645 1650 



His Pro Asp Ala Asp Lys Thr Leu Asn His Leu He Ser Gly Phe 
1655 1660 1665 
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Glu Asn Phe Glu Lys Lys He Asn Tyr Arg Phe Lys Asn Lys Ala 
1670 1675 1680 

Tyr Leu Leu Gin Ala Phe Thr His Ala Ser Tyr His Tyr Asn Thr 
1685 1690 1695 

He Thr Asp Cys Tyr Gin Arg Leu Glu Phe Leu Gly Asp Ala He 
1700 1705 1710 

Uu Asp Tyr Leu He Thr Lys His Leu Tyr Glu Asp Pro Arg Gin 
1715 1720 1725 

His Ser Pro Gly Val Leu Thr Asp Leu Arg Ser Ala Leu Val Asn 
1730 1735 1740 

Asn Thr He Phe Ala Ser Leu Ala Val Lys Tyr Asp Tyr His Lys 
1745 1750 1755 



Tyr Phe Lys Ala Val Ser Pro Glu Leu Phe His Val He Asp Asp 
1760 1765 1770 



Phe Val Gin Phe Gin Leu Glu Lys Asn Glu Met Gin Gly Met Asp 
1775 1780 1785 

Ser Glu Leu Arg Arg Ser Glu Glu Asp Glu Glu Lys Glu Glu Asp 
1790 1795 1800 

He Glu Val Pro Lys Ala Met Gly Asp He Phe Glu Ser Leu Ala 
1805 1810 1815 

Gly Ala He Tyr Met Asp Ser Gly Met Ser Leu Glu Thr Val Trp 
1820 1825 1830 



Gin Val Tyr Tyr Pro Met Met Arg Pro Leu He Glu Lys Phe Ser 
1835 1840 1845 



Ala Asn Val Pro Arg Ser Pro Val Arg Glu Leu Leu Glu Met Glu 
1850 1855 I860 
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Pro Glu Thr Ala Lys Phe Ser Pro Ala Glu Arg Thr Tyr Asp Gly 
1865 1870 1875 



Lys Val Arg Val Thr Val Glu Val Val Gly Lys Gly Lys Phe Lys 
1880 1885 1890 



Gly Val Gly Arg Ser Tyr Arg He Ala Lys Ser Ala Ala Ala Arg 
1895 1900 1905 



Arg Ala Leu Arg Ser Leu Lys Ala Asn Gin Pro Gin Val Pro Asn 
1910 1915 1920 



Ser 



<210> 2 

<211> 5772 

<212> DNA 

<213> Homo sapiens 

<400> 2 

atgaaaagcc ctgctttgca acccctcagc atggcaggcc tgcagctcat gacccctgct 60 
tcctcaccaa tgggtccttt ctttggactg ccatggcaac aagaagcaat tcatgataac 120 
atttatacgc caagaaaata tcaggttgaa ctgcttgaag cagctctgga tcataatacc 180 
atcgtctgtt taaacactgg ctcagggaag acatttattg ctagtactac tctactaaag 
agctgtctct atctagatct aggggagact tcagctagaa atggaaaaag gacggtgttc 
ttggtcaact ctgcaaacca ^ttgctcaa caagtgtcag ctgtcagaac tcattcagat 
ctcaaggttg gggaatactc aaacctagaa gtaaatgcat cttggacaaa agagagatgg 
aaccaagagt ttactaagca ccaggttctc attatgactt gctatgtcgc cttgaatgtt 
ttgaaaaatg gttacttatc actgtcagac attaaccttt tggtgtttga tgagtgtcat 540 



cttgcaatcc tagaccaccc ctatcgagaa tttatgaagc tctgtgaaat ttgtccatca 
tgtcctcgca ttttgggact aactgcttcc attttaaatg ggaaatggga tccagaggat 



240 
300 
360 
420 
480 



600 
660 
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ttggaagaaa agtttcagaa actagagaaa attcttaaga gtaatgctga aactgcaact 720 

gacctggtgg tcttagacag gtatacttct cagccatgtg agattgtggt ggattgtgga 780 

ccatttactg acagaagtgg gctttatgaa agactgctga tggaattaga agaagcactt 840 

aattttatca atgattgtaa tatatctgta cattcaaaag aaagagattc tactttaatt 900 

tcgaaacaga tactatcaga ctgtcgtgcc gtattggtag ttctgggacc ctggtgtgca 960 

gataaagtag ctggaatgat ggtaagagaa ctacagaaat acatcaaaca tgagcaagag 1020 

gagctgcaca ggaaattttt attgtttaca gacactttcc taaggaaaat acatgcacta 1080 

tgtgaagagc acttctcacc tgcctcactt gacctgaaat ttgtaactcc taaagtaatc 1140 

aaactgctcg aaatcttacg caaatataaa ccatatgagc gacacagttt tgaaagcgtt 1200 

gagtggtata ataatagaaa tcaggataat tatgtgtcat ggagtgattc tgaggatgat 1260 

gatgaggatg aagaaattga agaaaaagag aagccagaga caaattttcc ttctcctttt 1320 

accaacattt tgtgcggaat tatttttgtg gaaagaagat acacagcagt tgtcttaaac 1380 

agattgataa aggaagctgg caaacaagat ccagagctgg cttatatcag tagcaatttc 1440 

ataactggac atggcattgg gaagaatcag cctcgcaaca acacgatgga agcagaattc 1500 

agaaaacagg aagaggtact taggaaattt cgagcacatg agaccaacct gcttattgca 1560 

acaagtattg tagaagaggg tgttgatata ccaaaatgca acttggtggt tcgttttgat 1620 

ttgcccacag aatatcgatc ctatgttcaa tctaaaggaa gagcaagggc acccatctct 1680 

aattatataa tgttagcgga tacagacaaa ataaaaagtt ttgaagaaga ccttaaaacc 1740 

tacaaagcta ttgaaaagat cttgagaaac aagtgttcca agtcggttga tactggtgag 1800 

actgacattg atcctgtcat ggatgatgat cacgttttcc caccatatgt gttgaggcct 1860 

gacgat^tg gtccacgagt cacaatcaac acggccattg gacacatcaa tagatactgt 1920 

gctagattac caagtgatcc gtttactcat ctagctccta aatgcagaac ccgagagttg 1980 

cctgatggta cattttattc aactctttat ctgccaatta actcacctct tcgagcctcc 2040 

attgttggtc caccaatgag ctgtgtacga ttggctgaaa gagttgtcgc tctcatttgc 2100 

tgtgagaaac tgcacaaaat tggcgaactg gatgaccatt tgatgccagt tgggaaagag 2160 
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actgttaaat atgaagagga gcttgatttg catgatgaag aagagaccag tgttccagga 2220 

agaccaggtt ccacgaaacg aaggcagtgc tacccaaaag caattccaga gtgtttgagg 2280 

gatagttatc ccagacctga tcagccctgt tacctgtatg tgataggaat ggttttaact 2340 

acacctttac ctgatgaact caactttaga aggcggaagc tctatcctcc tgaagatacc 2400 

acaagatgct ttggaatact gacggccaaa cccatacctc agattccaca ctttcctgtg 2460 

tacacacgct ctggagaggt taccatatcc attgagttga agaagtctgg tttcatgttg 2520 

tctctacaaa tgcttgagtt gattacaaga cttcaccagt atatattctc acatattctt 2580 

cggcttgaaa aacctgcact agaatttaaa cctacagacg ctgattcagc atactgtgtt 2640 

ctacctctta atgttgttaa tgactccagc actttggata ttgactttaa attcatggaa 2700 

gatattgaga agtctgaagc tcgcataggc attcccagta caaagtatac aaaagaaaca 2760 

ccctttgttt ttaaattaga agattaccaa gatgccgtta tcattccaag atatcgcaat 2820 

tttgatcagc ctcatcgatt ttatgtagct gatgtgtaca ctgatcttac cccactcagt 2880 

aaatttcctt cccctgagta tgaaactttt gcagaatatt ataaaacaaa gtacaacctt 2940 

gacctaacca atctcaacca gccactgctg gatgtggacc acacatcttc aagacttaat 3000 

cttttgacac ctcgacattt gaatcagaag gggaaagcgc ttcctttaag cagtgctgag 3060 
aagaggaaag ccaaatggga aagtctgcag aataaacaga tactggttcc agaactctgt 3120 
gctatacatc caattccagc atcactgtgg agaaaagctg tttgtctccc cagcatactt 3180 
tatcgccttc actgcctttt gactgcagag gagctaagag cccagactgc cagcgatgct 3240 
ggcgtgggag tcagatcact tcctgcggat tttagatacc ctaacttaga cttcgggtgg 3300 
aaaaaatcta ttgacagcaa atctttcatc tcaatttcta actcctcttc agctgaaaat 3360 
gataattact gtaagcacag cacaattgtc cctgaaaatg ctgcacatca aggtgctaat 3420 
agaacctcct ctctagaaaa tcatgaccaa atgtctgtga actgcagaac gttgctcagc 3480 
gagtcccctg gtaagctcca cgttgaagtt tcagcagatc ttacagcaat taatggtctt 3540 
tcttacaatc aaaatctcgc caatggcagt tatgatttag ctaacagaga cttttgccaa 3600 
ggaaatcagc taaattacta caagcaggaa atacccgtgc aaccaactac ctcatattcc 3660 
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attcagaatt tatacagtta cgagaaccag ccccagccca gcgatgaatg tactctcctg 3720 

agtaataaat accttgatgg aaatgctaac aaatctacct cagatggaag tcctgtgatg 3780 

gccgtaatgc ctggtacgac agacactatt caagtgctca agggcaggat ggattctgag 3840 

cagagccctt ctattgggta ctcctcaagg actcttggcc ccaatcctgg acttattctt 3900 

caggctttga ctctgtcaaa cgctagtgat ggatttaacc tggagcggct tgaaatgctt 3960 

ggcgactcct ttttaaagca tgccatcacc acatatctat tttgcactta ccctgatgcg 4020 

catgagggcc gcctttcata tatgagaagc aaaaaggtca gcaactgtaa tctgtatcgc 4080 

cttggaaaaa agaagggact acccagccgc atggtggtgt caatatttga tccccctgtg 4140 

aattggcttc ctcctggtta tgtagtaaat caagacaaaa gcaacacaga taaatgggaa 4200 

aaagatgaaa tgacaaaaga ctgcatgctg gcgaatggca aactggatga ggattacgag 4260 

gaggaggatg aggaggagga gagcctgatg tggagggctc cgaaggaaga ggctgactat 4320 
gaagatgatt tcctggagta tgatcaggaa catatcagat ttatagataa tatgttaatg 4380 
gggtcaggag cttttgtaaa gaaaatctct ctttctcctt tttcaaccac tgattctgca 4440 
tatgaatgga aaatgcccaa aaaatcctcc ttaggtagta tgccattttc atcagatttt 4500 
gaggattttg actacagctc ttgggatgca atgtgctatc tggatcctag caaagctgtt 4560 
gaagaagatg actttgtggt ggggttctgg aatccatcag aagaaaactg tggtgttgac 4620 
acgggaaagc agtccatttc ttacgacttg cacactgagc agtgtattgc tgacaaaagc 4680 
atagcggact gtgtggaagc cctgctgggc tgctatttaa ccagctgtgg ggagagggct 4740 
gctcagcttt tcctctgttc actggggctg aaggtgctcc cggtaattaa aaggactgat 4800 
cgggaaaagg ccctgtgccc tactcgggag aatttcaaca gccaacaaaa gaacctttca 4860 
gtgagctgtg ctgctgcttc tgtggccagt tcacgctctt ctgtattgaa agactcggaa 4920 
tatggttgtt tgaagattcc accaagatgt atgtttgatc atccagatgc agataaaaca 4980 
ctgaatcacc ttatatcggg gtttgaaaat tttgaaaaga aaatcaacta cagattcaag 5040 
aataaggctt accttctcca ggcttttaca catgcctcct accactacaa tactatcact 5100 
gattgttacc agcgcttaga attcctggga gatgcgattt tggactacct cataaccaag 5160 

ttlfEi^ 2004-3085750 
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cacctttatg aagacccgcg gcagcactcc ccgggggtcc tgacagacct gcggtctgcc 5220 

ctggtcaaca acaccatctt tgcatcgctg gctgtaaagt acgactacca caagtacttc 5280 

aaagctgtct ctcctgagct cttccatgtc attgatgact ttgtgcagtt tcagcttgag 5340 

aagaatgaaa tgcaaggaat ggattctgag cttaggagat ctgaggagga tgaagagaaa 5400 

gaagaggata ttgaagttcc aaaggccatg ggggatattt ttgagtcgct tgctggtgcc 5460 

atttacatgg atagtgggat gtcactggag acagtctggc aggtgtacta tcccatgatg 5520 

cggccactaa tagaaaagtt ttctgcaaat gtaccccgtt cccctgtgcg agaattgctt 5580 

gaaatggaac cagaaactgc caaatttagc ccggctgaga gaacttacga cgggaaggtc 5640 

agagtcactg tggaagtagt aggaaagggg aaatttaaag gtgttggtcg aagttacagg 5700 

attgccaaat ctgcagcagc aagaagagcc ctccgaagcc tcaaagctaa tcaacctcag 5760 

gttcccaata gc ^^^^ 

<210> 3 
<211> 1962 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> A gene encoding human dicer mutant 
<400> 3 

caagtgctca agggcaggat ggattctgag cagagccctt ctattgggta ctcctcaagg 60 
actcttggcc ccaatcctgg acttattctt caggctttga ctctgtcaaa cgctagtgat 120 
ggatttaacc tggagcggct tgaaatgctt ggcgactcct ttttaaagca tgccatcacc 
acatatctat tttgcactta ccctgatgcg catgagggcc gcctttcata tatgagaagc 
aaaaaggtca gcaactgtaa tctgtatcgc cttggaaaaa agaagggact acccagccgc 
atggtggtgt caatatttga tccccctgtg aattggcttc ctcctggtta tgtagtaaat 
caagacaaaa gcaacacaga taaatgggaa aaagatgaaa tgacaaaaga ctgcatgctg 420 
gcgaatggca aactggatga ggattacgag gaggaggatg aggaggagga gagcctgatg 480 
tggagggctc cgaaggaaga ggctgactat gaagatgatt tcctggagta tgatcaggaa 540 
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360 
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catatcagat ttatagataa tatgttaatg gggtcaggag cttttgtaaa gaaaatctct 600 

ctttctcctt tttcaaccac tgattctgca tatgaatgga aaatgcccaa aaaatcctcc 660 

ttaggtagta tgccattttc atcagatttt gaggattttg actacagctc ttgggatgca 720 

atgtgctatc tggatcctag caaagctgtt gaagaagatg actttgtggt ggggttctgg 780 

aatccatcag aagaaaactg tggtgttgac acgggaaagc agtccatttc ttacgacttg 840 

cacactgagc agtgtattgc tgacaaaagc atagcggact gtgtggaagc cctgctgggc 900 

tgctatttaa ccagctgtgg ggagagggct gctcagcttt tcctctgttc actggggctg 960 

aaggtgctcc cggtaattaa aaggactgat cgggaaaagg ccctgtgccc tactcgggag 1020 

aatttcaaca gccaacaaaa gaacctttca gtgagctgtg ctgctgcttc tgtggccagt 1080 

tcacgctctt ctgtattgaa agactcggaa tatggttgtt tgaagattcc accaagatgt 1140 

atgtttgatc atccagatgc agataaaaca ctgaatcacc ttatatcggg gtttgaaaat 1200 

tttgaaaaga aaatcaacta cagattcaag aataaggctt accttctcca ggcttttaca 1260 

catgcctcct accactacaa tactatcact gattgttacc agcgcttaga attcctggga 1320 

gatgcgattt tggactacct cataaccaag cacctttatg aagacccgcg gcagcactcc 1380 

ccg^ggtcc tgacagacct gcggtctgcc ctggtcaaca acaccatctt tgcatcgctg 1440 

gctgtaaagt acgactacca caagtacttc aaagctgtct ctcctgagct cttccatgtc 1500 

attgatgact ttgtgcagtt tcagcttgag aagaatgaaa tgcaaggaat ^attctgag 1560 

cttaggagat ctgaggagga tgaagagaaa gaagaggata ttgaagttcc aaaggccatg 1620 

ggggatattt ttgagtcgct tgctggtgcc atttacatgg atagtgggat gtcactggag 1680 

acagtctggc aggtgtacta tcccatgatg cggccactaa tagaaaagtt ttctgcaaat 1740 

gtaccccgtt cccctgtgcg agaattgctt gaaatggaac cagaaactgc caaatttagc 1800 

ccggctgaga gaacttacga cgggaaggtc agagtcactg tggaagtagt aggaaagggg 1860 

aaatttaaag gtgttggtcg aagttacagg attgccaaat ctgcagcagc aagaagagcc 1920 

ctccgaagcc tcaaagctaa tcaacctcag gttcccaata gc 1962 



<210> 4 



tliiE# 2004-3085750 
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^-i^ : 17/ 



<211> 654 
<212> PRT 

<213> Artificial sequence 

<220> 

<223> An amino acid sequence of human dicer mutant. 
<400> 4 

Gin Val Leu Lys Gly Arg Met Asp Ser Glu Gin Ser Pro Ser He Gly 
15 10 15 



Tyr Ser Ser Arg Thr Leu Gly Pro Asn Pro Gly Leu He Leu Gin Ala 
20 25 30 



Leu Thr Leu Ser Asn Ala Ser Asp Gly Phe Asn Leu Glu Arg Leu Glu 
35 40 45 



Met Leu Gly Asp Ser Phe Leu Lys His Ala He Thr Thr Tyr Leu Phe 
50 55 60 



Cys Thr Tyr Pro Asp Ala His Glu Gly Arg Leu Ser Tyr Met Arg Ser 
65 70 75 80 



Lys Lys Val Ser Asn Cys Asn Leu Tyr Arg Leu Gly Lys Lys Lys Gly 
85 90 95 



Leu Pro Ser Arg Met Val Val Ser He Phe Asp Pro Pro Val Asn Trp 
100 105 110 



Leu Pro Pro Gly Tyr Val Val Asn Gin Asp Lys Ser Asn Thr Asp Lys 
115 120 125 



Trp Glu Lys Asp Glu Met Thr Lys Asp Cys Met Leu Ala Asn Gly Lys 
130 135 140 



Leu Asp Glu Asp Tyr Glu Glu Glu Asp Glu Glu Glu Glu Ser Leu Met 
145 150 155 160 



Trp Arg Ala Pro Lys Glu Glu Ala Asp Tyr Glu Asp Asp Phe Leu Glu 
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165 



170 



175 



Tyr Asp Gin Glu His He Arg Phe He Asp Asn Met Leu Met Gly Ser 
180 185 190 



Gly Ala Phe Val Lys Lys He Ser Leu Ser Pro Phe Ser Thr Thr Asp 
195 200 205 



Ser Ala Tyr Glu Trp Lys Met Pro Lys Lys Ser Ser Leu Gly Ser Met 
210 215 220 

Pro Phe Ser Ser Asp Phe Glu Asp Phe Asp Tyr Ser Ser Trp Asp Ala 
225 230 235 240 



Met Cys Tyr Leu Asp Pro Ser Lys Ala Val Glu Glu Asp Asp Phe Val 
245 250 255 



Val Gly Phe Trp Asn Pro Ser Glu Glu Asn Cys Gly Val Asp Thr Gly 
260 265 270 



Lys Gin Ser He Ser Tyr Asp Leu His Thr Glu Gin Cys He Ala Asp 
275 280 285 



Lys Ser He Ala Asp Cys Val Glu Ala Leu Leu Gly Cys Tyr Leu Thr 
290 295 300 



Ser Cys Gly Glu Arg Ala Ala Gin Leu Phe Leu Cys Ser Leu Gly Leu 
305 310 315 320 



Lys Val Uu Pro Val He Lys Arg Thr Asp Arg Glu Lys Ala Leu Cys 
325 330 335 



Pro Thr Arg Glu Asn Phe Asn Ser Gin Gin Lys Asn Leu Ser Val Ser 
340 345 350 



Cys Ala Ala Ala Ser Val Ala Ser Ser Arg Ser Ser Val Leu Lys Asp 
355 360 365 
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Ser Glu Tyr Gly Cys Leu Lys He Pro Pro Arg Cys Met Phe Asp His 
370 375 380 

Pro Asp Ala Asp Lys Thr Leu Asn His Leu He Ser Gly Phe Glu Asn 
385 390 395 400 



Phe Glu Lys Lys He Asn Tyr Arg Phe Lys Asn Lys Ala Tyr Leu Leu 
405 410 415 



Gin Ala Phe Thr His Ala Ser Tyr His Tyr Asn Thr He Thr Asp Cys 
420 425 430 



Tyr Gin Arg Leu Glu Phe Leu Gly Asp Ala He Leu Asp Tyr Leu He 
435 440 445 



Thr Lys His Leu Tyr Glu Asp Pro Arg Gin His Ser Pro Gly Val Leu 
450 455 460 



Thr Asp Leu Arg Ser Ala Leu Val Asn Asn Thr He Phe Ala Ser Leu 
465 470 475 480 



Ala Val Lys Tyr Asp Tyr His Lys Tyr Phe Lys Ala Val Ser Pro Glu 
485 490 495 



Leu Phe His Val He Asp Asp Phe Val Gin Phe Gin Leu Glu Lys Asn 
500 505 510 



Glu Met Gin Gly Met Asp Ser Glu Leu Arg Arg Ser Glu Glu Asp Glu 
515 520 525 



Glu Lys Glu Glu Asp He Glu Val Pro Lys Ala Met Gly Asp He Phe 
530 535 540 



Glu Ser Leu Ala Gly Ala He Tyr Met Asp Ser Gly Met Ser Leu Glu 
545 550 555 560 



Thr Val Trp Gin Val Tyr Tyr Pro Met Met Arg Pro Leu He Glu Lys 
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565 570 575 



Phe Ser Ala Asn Val Pro Arg Ser Pro Val Arg Glu Leu Leu Glu Met 
580 585 590 



Glu Pro Glu Thr Ala Lys Phe Ser Pro Ala Glu Arg Thr Tyr Asp Gly 
595 600 605 



Lys Val Arg Val Thr Val Glu Val Val Gly Lys Gly Lys Phe Lys Gly 
610 615 620 



Val Gly Arg Ser Tyr Arg He Ala Lys Ser Ala Ala Ala Arg Arg Ala 
625 630 635 640 



Leu Arg Ser Leu Lys Ala Asn Gin Pro Gin Val Pro Asn Ser 
645 650 



<210> 5 

<211> 36 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic primer 1 to am&liy a gene encoding human dicer 



<400> 5 

tcgagctcgg taccccaagt gctcaagggc aggatg 



<210> 6 

<211> 36 

<212> DNA 

<213> Artificial sequence 

<220> , 

<223> Synthetic primer 2 to amplfy a gene encoding human dicer 

<400> 6 

tatctagaaa gcttttagct attgggaacc tgaggt 



36 



36 



<210> 7 
<211> 42 
<212> DNA 

tBtE#2 004-3085750 
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<213> Artificial sequence 
<220> 

<223> Synthetic primer 3 to amplfy a gene encoding red-shifted green f luorescen 
ce protein 

<400> 7 

gggtaatacg actcactata gggagaat^ ctagcaaagg ag 42 



<210> 8 

<211> 42 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic primer 4 to amplfy a gene encoding red-shifted green f luorescen 
ce protein 

<400> 8 

gggtaatacg actcactata gggagatcag ttgtacagtt ca 42 



<210> 9 
<211> 66 
<212> PRT 

<213> Thermotoga maritima 
<400> 9 

Met Arg Gly Lys Val Lys Trp Phe Asp Ser Lys Lys Gly Tyr Gly Phe 
15 10 15 



He Thr Lys Asp Glu Gly Gly Asp Val Phe Val His Trp Ser Ala He 
20 25 30 



Glu Met Glu Gly Phe Lys Thr Leu Lys Glu Gly Gin Val Val Glu Phe 
35 40 45 



Glu He Gin Glu Gly Lys Lys Gly Pro Gin Ala Ala His Val Lys Val 
50 55 60 



Val Glu 
65 
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<210> 10 
<211> 198 
<212> DNA 

<213> Thermotoga maritima 

<400> 10 

atgagaggaa aggttaagtg gttcgattcc aagaagggct acggattcat cacaaaggac 60 
gaaggaggag acgtgttcgt acactggtca gccatcgaaa tggaaggttt caaaactctg 120 
aaggaaggcc aggtcgtcga gttcgagatt caggaaggca agaaaggtcc acaggcagcg 180 
cacgtgaaag tagttgag 198 

<210> 11 
<211> 720 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> A gene encoding red-shifted green fluorescence protein. 
<400> 11 

atggctagca aaggagaaga actcttcact ggagttgtcc caattcttgt tgaattagat 60 
ggtgatgtta acggccacaa gttctctgtc agtggagagg gtgaaggtga tgcaacatac 120 
ggaaaactta ccctgaagtt catctgcact act^caaac tgcctgttcc atggccaaca 
ctagtcacta ctctgtgcta tggtgttcaa tgcttttcaa gatacccgga tcatatgaaa 
cggcatgact ttttcaagag tgccatgccc gaaggttatg tacaggaaag gaccatcttc 
ttcaaagatg acggcaacta caagacacgt gctgaagtca agtttgaagg tgataccctt 
gttaatagaa tcgagttaaa aggtattgac ttcaaggaag atggaaacat tctgggacac 
aaattggaat acaactataa ctcacacaat gtatacatca tggcagacaa acaaaagaat 
ggaatcaaag tgaacttcaa gacccgccac aacattgaag atggaagcgt tcaactagca 
gaccattatc aacaaaatac tccaattggc gatggccctg tccttttacc agacaaccat 
tacctgtcca cacaatctgc cctttcgaaa gatcccaacg aaaagagaga ccacatggtc 
cttcttgagt ttgtaacagc tgctgggatt acacatggca tggatgaact gtacaactga 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 



<210> 12 
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<211> 675 
<212> PRT 

<213> Artificial sequence 

<220> 

<223> An amino acid sequence of human dicer mutant 
<400> 12 

Met Asn His Lys Val His His His His His His lie Glu Gly Arg Asn 
15 10 15 



Ser Ser Ser Val Pro Gin Val Leu Lys Gly Arg Met Asp Ser Glu Gin 
20 25 30 



Ser Pro Ser He Gly Tyr Ser Ser Arg Thr Leu Gly Pro Asn Pro Gly 
35 . 40 45 



Leu lie Leu Gin Ala Leu Thr Leu Ser Asn Ala Ser Asp Gly Phe Asn 
50 55 60 



Leu Glu Arg Leu Glu Met Leu Gly Asp Ser Phe Leu Lys His Ala He 
65 70 75 80 



Thr Thr Tyr Leu Phe Cys Thr Tyr Pro Asp Ala His Glu Gly Arg Leu 
85 90 95 



Ser Tyr Met Arg Ser Lys Lys Val Ser Asn Cys Asn Leu Tyr Arg Leu 
100 105 110 

Gly Lys Lys Lys Gly Leu Pro Ser Arg Met Val Val Ser He Phe Asp 
115 120 125 

Pro Pro Val Asn Trp Leu Pro Pro Gly Tyr Val Val Asn Gin Asp Lys 
130 135 140 

Ser Asn Thr Asp Lys Trp Glu Lys Asp Glu Met Thr Lys Asp Cys Met 
145 150 155 160 

Leu Ala Asn Gly Lys Leu Asp Glu Asp Tyr Glu Glu Glu Asp Glu Glu 
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165 



170 



175 



Glu Glu Ser Leu Met Trp Arg Ala Pro Lys Glu Glu Ala Asp Tyr Glu 
180 185 190 



Asp Asp Phe Leu Glu Tyr Asp Gin Glu His He Arg Phe He Asp Asn 
195 200 205 



Met Leu Met Gly Ser Gly Ala Phe Val Lys Lys He Ser Leu Ser Pro 
210 215 220 

Phe Ser Thr Thr Asp Ser Ala Tyr Glu Trp Lys Met Pro Lys Lys Ser 
225 230 235 240 



Ser Leu Gly Ser Met Pro Phe Ser Ser Asp Phe Glu Asp Phe Asp Tyr 
245 250 255 



Ser Ser Trp Asp Ala Met Cys Tyr Leu Asp Pro Ser Lys Ala Val Glu 
260 265 270 



Glu Asp Asp Phe Val Val Gly Phe Trp Asn Pro Ser Glu Glu Asn Cys 
275 280 285 



Gly Val Asp Thr Gly Lys Gin Ser He Ser Tyr Asp Leu His Thr Glu 
290 295 300 



Gin Cys He Ala Asp Lys Ser He Ala Asp Cys Val Glu Ala Leu Leu 
305 310 315 320 



Gly Cys Tyr Leu Thr Ser Cys Gly Glu Arg Ala Ala Gin Leu Phe Leu 
325 330 335 



Cys Ser Leu Gly Leu Lys Val Leu Pro Val He Lys Arg Thr Asp Arg 
340 345 350 



Glu Lys Ala Leu Cys Pro Thr Arg Glu Asn Phe Asn Ser Gin Gin Lys 
355 360 365 
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Asn Leu Ser Val Ser Cys Ala Ala Ala Ser Val Ala Ser Ser Arg Ser 
370 375 380 

Ser Val Leu Lys Asp Ser Glu Tyr Gly Cys Leu Lys He Pro Pro Arg 
385 390 395 400 



Cys Met Phe Asp His Pro Asp Ala Asp Lys Thr Leu Asn His Leu He 
405 410 415 



Ser Gly Phe Glu Asn Phe Glu Lys Lys He Asn Tyr Arg Phe Lys Asn 
420 425 430 



Lys Ala Tyr Leu Leu Gin Ala Phe Thr His Ala Ser Tyr His Tyr Asn 
435 440 445 



Thr He Thr Asp Cys Tyr Gin Arg Leu Glu Phe Leu Gly Asp Ala He 
450 455 460 



Leu Asp Tyr Leu He Thr Lys His Leu Tyr Glu Asp Pro Arg Gin His 
465 470 475 480 



Ser Pro Gly Val Leu Thr Asp Leu Arg Ser Ala Leu Val Asn Asn Thr 
485 490 495 



He Phe Ala Ser Leu Ala Val Lys Tyr Asp Tyr His Lys Tyr Phe Lys 
500 505 510 



Ala Val Ser Pro Glu Leu Phe His Val He Asp Asp Phe Val Gin Phe 
515 520 525 



Gin Leu Glu Lys Asn Glu Met Gin Gly Met Asp Ser Glu Leu Arg Arg 
530 535 540 



Ser Glu Glu Asp Glu Glu Lys Glu Glu Asp He Glu Val Pro Lys Ala 
545 550 555 560 



Met Gly Asp He Phe Glu Ser Leu Ala Gly Ala He Tyr Met Asp Ser 
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565 570 575 



Gly Met Ser Leu Glu Thr Val Trp Gin Val Tyr Tyr Pro Met Met Arg 
580 585 590 



Pro Leu He Glu Lys Phe Ser Ala Asn Val Pro Arg Ser Pro Val Arg 
595 600 605 



Glu Leu Leu Glu Met Glu Pro Glu Thr Ala Lys Phe Ser Pro Ala Glu 
610 615 620 



Arg Thr Tyr Asp Gly Lys Val Arg Val Thr Val Glu Val Val Gly Lys 
625 630 635 640 



Gly Lys Phe Lys Gly Val Gly Arg Ser Tyr Arg He Ala Lys Ser Ala 
645 650 655 



Ala Ala Arg Arg Ala Leu Arg Ser Leu Lys Ala Asn Gin Pro Gin Val 
660 665 670 



Pro Asn Ser 
675 



<210> 13 
<211> 2025 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> A gene encoding human dicer mutant 
<400> 13 

atgaatcaca aagtgcatca tcatcatcat catatcgaag gtaggaattc gagctcggta 60 
ccccaagtgc tcaagggcag gatggattct gagcagagcc cttctattgg gtactcctca 120 
aggactcttg gccccaatcc tggacttatt cttcaggctt tgactctgtc aaacgctagt 180 
gatggattta acctggagcg gcttgaaatg cttggcgact cctttttaaa gcatgccatc 240 
accacatatc tattttgcac ttaccctgat gcgcatgagg gccgcctttc atatatgaga 300 
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agcaaaaagg tcagcaactg. taatctgtat cgccttggaa aaaagaaggg actacccagc 360 

cgcatggtgg tgtcaatatt tgatccccct gtgaattggc ttcctcctgg ttatgtagta 420 

aatcaagaca aaagcaacac agataaatgg gaaaaagatg aaatgacaaa agactgcatg 480 

ctggcgaatg gcaaactgga tgaggattac gaggaggagg atgaggagga ggagagcctg 540 

atgtggaggg ctccgaagga agaggctgac tatgaagatg atttcctgga gtatgatcag 600 

gaacatatca gatttataga taatatgtta atggggtcag gagcttttgt aaagaaaatc 660 

tctctttctc ctttttcaac cactgattct gcatatgaat ggaaaatgcc caaaaaatcc 720 

tccttaggta gtatgccatt ttcatcagat tttgaggatt ttgactacag ctcttgggat 780 

gcaatgtgct atctggatcc tagcaaagct gttgaagaag atgactttgt ggtggggttc 840 

tggaatccat cagaagaaaa ctgtggtgtt gacacgggaa agcagtccat ttcttacgac 900 

ttgcacactg agcagtgtat tgctgacaaa agcatagcgg actgtgtgga agccctgctg 960 

ggctgctatt taaccagctg tggggagagg gc'tgctcagc ttttcctctg ttcactgggg 1020 

ctgaaggtgc tcccggtaat taaaaggact gatcgggaaa aggccctgtg ccctactcgg 1080 

gagaatttca acagccaaca aaagaacctt tcagtgagct gtgctgctgc ttctgtggcc 1140 

agttcacgct cttctgtatt gaaagactcg gaatatggtt gtttgaagat tccaccaaga 1200 

tgtatgtttg atcatccaga tgcagataaa acactgaatc accttatatc ggggtttgaa 1260 

aattttgaaa agaaaatcaa ctacagattc aagaataagg cttaccttct ccaggctttt 1320 

acacatgcct cctaccacta caatactatc actgattgtt accagcgctt agaattcctg 1380 

ggagatgcga ttttggacta cctcataacc aagcaccttt atgaagaccc gcggcagcac 1440 

tccccggggg tcctgacaga cctgcggtct gccctggtca acaacaccat ctttgcatcg 1500 

ctggctgtaa agtacgacta ccacaagtac ttcaaagctg tctctcctga gctcttccat 1560 

gtcattgatg actttgtgca gtttcagctt gagaagaatg aaatgcaagg aatggattct 1620 

gagcttagga gatctgagga ggatgaagag aaagaagagg atattgaagt tccaaaggcc 1680 

atgggggata tttttgagtc gcttgctggt gccatttaca tggatagtgg gatgtcactg 1740 

gagacagtct ggcaggtgta ctatcccatg atgcggccac taatagaaaa gttttctgca 1800 
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aatgtacccc gttcccctgt gcgagaattg cttgaaatgg aaccagaaac tgccaaattt 1860 
agcccggctg agagaactta cgacgggaag gtcagagtca ctgtggaagt agtaggaaag 1920 
gggaaattta aaggtgttgg tcgaagttac aggattgcca aatctgcagc agcaagaaga 1980 
gccctccgaa gcctcaaagc taatcaacct caggttccca atagc 2025 
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mm 

:iJi*3fet/icRN A'^^<^i]£^i:&f*«r*l«-t-^ - i^o 

Sil<7)d s RNAi::'f^fflLT#^OS^(^d s RN A^^^$-it^^Stt=S:^i"^> d s 
'^fS'tt^^^l-*^ >^^°^K<^*^TX'd s RNAlCd s Rl^A^^'^^nofz^y^'^^ 
;|^^^'^^S14=^^-t^^ >^^'i^®*^d s RNA'&fiSSi::'ft^$tL;&RNA'g-^RjS4C;feV^T 
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ft ^ 
ft ^ 
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ai M A M M If # 



[302019245] 
2002^ An 10 
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